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PREFACE 
TO THE NEW AMERICAN EDITION. 


T pepicate these volumes to the Surgical Profession of the 
United States of America in testimony of the esteem which I 
entertain for that large and enlightened body of practitioners, and 
of the cordial friendship that has long existed between me and 
many of its members. 

I have ever regarded the favor that has for so many years been 
shown by American Surgeons to the “Science and Art of Surgery,” 
as the most honorable distinction that could be conferred on it, and 
on its author. 

I have spared no pains to make this Edition deserving of a con- 
tinuance of this good opinion on the part of my Transatlantic col- 
leagues, and I trust that in it they will find not only an Epitome of 
British Surgery, but that, so far as its scope has permitted, I have 
endeavored to do justice to the great achievements of American 


Surgeons of a past and of the present generation. 


JOHN ERIC ERICHSEN. 


Lester. durant, 1884, 
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PREFACE 


TO THE EIGHTH ENGLISH EDITION. 


Tue Author had long felt that a complete revision of this work 
had become necessary, in order to bring it on a level with Modern 
Surgery in its Science as well as in its Art. 

Much that ws antiquated had to be eliminated from its pages— 
more that was new in Pathology as well as in Practice required 
notice; for in no corresponding period in the history of Surgery 
has so great an advance been made in all its departments as in that 
which haz passed since the last edition of this work was published. 

The labor demanded by such complete revision of a work ex- 
tending over so wide a field as this does, was greater than he could 
new undertake single-handed. He therefore sought, and was fortu- 





nate in obtaining, the codperation of his old pupil—his colleague 
and triend, Marcus Beck. To him has been mainly entrusted all 
that relates to Pathology. To this task Mr. Beck has brought not 







san extended practical knowledge of Surgical Pathology, en- 
him to speak with authority from, and to test the doctrines 
by. his own observations, but a thorough acquaintance 
h the work of others in this field of science. In those parts of 





the book, also, which relate to Clinical and Operative Surgery, he 
ba- done much in assisting the Author to bring up these subjects 
t+ the level of the more advanced methods of modern practice. 
Ti Author's friend and former pupil, William A. Meredith, 
nut kindly undertook the revision of the Chapter on the Surgical 


Treatment of some Uterine and Ovarian Diseases—a subject for 
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He must endeavor to divest himself of the trammels of the 
Schoole—to free himself alike from the partisanship of individual 
bias and the prejudice of professional antagonism. 

He must lay down clearly the broad General Principles on which 
the Case rests; detail its facta in an orderly and succinct manner, 
draw thoge deductions which legitimately flow therefrom, and guide 
his Pupils to arrive at just conclusions by the light of his own more 
matured and extended experience. 

Throughout the Work it has been the object of its Author to 
place before the Student and Practitioner the Science and the Art 
of Surgery—not as consisting, merely, in the observation of such 
Injuries, Diseases, and Malformations, as are met with in Surgical 
Practice or in the dexterous application of manual or operative 
meaus for their relief; but as demanding an exercise of general 
medical knowledge, and a thorough acquaintance with all those 
conditions, whether intrinsic to the patient, or surrounding him, 
that favor or prevent his restoration to health. The remarks in the 
earlier part of the First Chapter, will, it is trusted, sufficiently in- 
dicate to the Student what is required of him in order that he may 
become a successful Practitioner of Surgery. 

Iu every instance an endeavor has been made to give as full and 

‘war a description of Symptoms, Pathology, Diagnosis, and Treat- 
t, as the importance of each demands, and the present state of 
1 knowledge permits. 





Tie various new Operations practised in modern Surgery have 





1 carefully described, the difficulties and dangers attending their 





rm 





i ve pointed out, and the cases requiring them detailed. 
The paramount importance of Surgical Hygiene, both general 
i local. has led to special attentiun being paid to it in the 








Chapters on Operations, Wounds, and Septic Diseases. 
With respect to Diagnosis it may be remarked that, as accuracy 


this branch is an all-important requisite for success in Treatment, 








3 and symptoms by which the injury or disease under con- 





tion may be recognized, have not only been described in each 
. but care has been taken, even at the risk of occasional repeti- 





. to point out the several conditions with which it may be con- 





feunded, and the means of distinguishing it from each of them. 


x PREFACK. 


The Chapter on the Operations practised on the Eye has he 
omitted. The Author felt that as it was impossible, ina Work ¢ 
General Surgery, to devote sufficient space to the consideration 
so wide and important a Special Department as that of Ophtha 
mology, it would be better to omit so very limited a part of its 
that which concerned only its Operations, when the Diseases fi 
which they were practised could not be described. This omissio 
has been rendered the more necessary as, notwithstanding ever 
care in keeping out superfluous or extraneous matters, the size ¢ 
the volumes of the present Edition considerably exceeds that of th 
last. 

More than thirty years have passed since this Work was fire 
published. During this lengthened period it has met with no in 
considerable amount of favor in this and in other countries. Th 
Author can but hope that the present Edition in its extended an 
amended form may not be found undeserving of the continue¢ 
contidence of the Surgical Profession as a text-book for the Student 
and a guide for the Practitioner in Surgery. 


JOHN ERIC ERICHSEN. 
Lospox, 1884. 
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SCIENCE AND ART OF SURGERY. 


DIVISION FIRST. 


FIRST PRINCIPLES. 


CHAPTER I. 
GENERAL CONSIDERATIONS ON OPERATIONS. 


By a Surgical Operation is meant a Manual or Mechanical Process under- 
taken by the Surgeon for the remedy of Deformity, congenital or acquired, 
or for the cure or relief of a patient suffering from those effects of Injury or 

: . that are incurable by constitutional or ordinary local treatment, or 
in which such treatment would be too slow in effecting the desired result. 

A Surgical Operation may be necessary for the following objects: 

1. Remeduing or Removing Congenital Defects and Malformations: as Hare- 
wy Club-fiot, or Supernumerary Fingers or Toes. 

g Acquired Defects and Deformities: as in the Closure of Fis- 
+. the Restoration of Lost Parts, and the Correction of Distortions of the 







3. The Removal of Forrign Substances from the Body: as in the Extraction 
ta Bullet or a Calculus. 

4. The Repair of the Effects of Injuries: as in the treatment of certain 
Fra tures and Dislocations. 

. The Kemoral of Parts that have been so disorganized by the effects of 
L hat their vitality is lost, or that their continued connection with the 
¢ the body would be a source of danger: as in Amputation for Frost- 
rr Mangled Limbs. 

. The Removal of Diseased Structures that interfere with the utility of an 
tran er part: as in the Extraction of a Cataract. 

7. The Remoral of Diseased Structures that seriously inconvenience the 
tatient or that remotely threaten life: as in the Extirpation of Tumors, 
Suuple or Malignant. 

= Resening 1 Patient from Immediate and Inevitable Death: as in Tying 
a Bieeding Artery, Opening the Windpipe in Laryngeal Obstructions, Re- 
«ving an Over-distended Bladder, or Dividing the Stricture in Strangu- 
iated Hernia. 

(operative Surgery is but the application of manipulative methods to the 
-f and cure of injury and disease. Like every other art, be it manipula- 
ute, plastic, or imitative, it can be carried only to a certain definite point of 
vor 1—8 
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excellence. An art may be modified—it may be 
beyond certain attainable limits. Tand #0 it 

with that of Surgery. pamee Conn neaieeys be fresh fields for cong 
by the knife. There must be portions of the human frame that will 
Sere Sen es Ont a tae eee A mes ea Seen La 
ogee Ee ir ote eng these final limite b 

tt the nr When we reflect that every lurge artery in the human bod 
up to 


triumphs of the Surgeons art that are expressed by operations such as these, 
we can scarcely believe otherwise than little remains for the daring of 
riparian ht Sst i the coun of hs pantie opeeestey Sel 
je extension of that art in lirection of its ive it, 
that the Su must aN coated be Likert to repeat, though possibly in = 
amoditied inaugurated 


Dice hike caring? 

BG A rp it appears as if we had already reached something like 
pulative art rors ry; though I hesitate much to 
Ea aN word “ fealty Tor I know well a man is to suppose that 
to the prosecution of which he has devoted eh mepep miami 

Saal lies Af perfection. Kes los lng a2 tha uation ws Cameoeee 
possible, we cannot but come to the conclusi Sry ie 
ie ise Seiwiichien baveR ees ia the direction of ex: 


su) and that in this direction the progress of modern 
anal? is of rating ans ay expect 
the methods of practisin 5 tron itis 6 
Bee ee Ute eaaitetea ene isan Sie 0 ek 
tors, by the ingenuity of surgical mechaniciaus, or 
But if Smet corer ee ed hi piteh of 
t if m tive attained to 50 a per- 
fection in all “that relates to boldness of conception to precision off 
execution that we can ecarcely hope to see any further progress in these 
directions ; and, indeed, if the most advanced modern Surgery is seeking to 
Soy ste, hs wall ned he Wate fe nile eok ieee 
epartment of Surgery eo far as our present 
Sone present knowledge are concerned, mya ey 
final developaseat—tho case fa widely different with the other 


the final limits of our 
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Ledisi! See eh oom wee occasions berber) tempe: 
a accumu! 5 ee ral spreadin, 0 
iedcomadenter ta one of those four Mess ey +f cectgmndan ioe. Oc 
pacer all Saat etl pein mae oe Operon va aha 
; Neh pct ag ee ernie D 
tions, strc ad be termed web classes of ES 
which m: ri ir imary su " 
overrides all blac eeoldars tide ere: 
An individual of n sound constitution, that has never been 
excesses of any kind, whose habits have heen temperate and 
diet has been sufficient and pe kee quality, shone ha: 
ceria Se ele EY rch 
and whose existence has been penn rr wcuptione a sleek Se 
of the country, is necessarily in w far more favorable position 
the effects of any mutilation, Sather it be the result of injury or be infiet 
by the st ni erenng Ds the man whose physical ied oe eee 


ines or professional 
‘system is exhausted by his anxious labors; and infinitely more so than th 
poor inhabitant of a large and densely peopled town, who has from earlie, 


childhood inhaled ya ihe cen whose diet hi 
consisted of the refi: shops, or the semi-decom 
and whose nervous m has been irritated and at 
in the daily sn & precarious ee ran 
habitual ieee in Chin’ drinks, ates Fl mis Thee 
forgetfulness ot cares of & sordid Ji tn 
Bich aideren t antecedents be placed under exactl 
‘cumstances ake the performance of an o| 
aay lect erat influeticed as they must be by past 
ee t condition. In the one ease, the {oflaamation resulting 
ul , 
for the healing Tn the other it may assum 
ee plsep terminate in sooner those secondary ‘sffections wh J 
uw it rath be adverted to as occasioning death under unfivorah) 


the general state of the patient's health, the Cerregcht 
Organs oust bo taken into consideration before an operation is d 
The state of the patient's Heart should be carefully looked ia ‘Valvul 
disease of this oie a if early or slight, need not be an obstacle to mos 
to those of expediency ; but fatty degeneration of the — 
eeadicanaiby. by ie feeble action, by irregularity and of ! 
Grealation, by breathlessness, and by a distinctly marked arcus ES, 
should make the Surgeon careful in undertaking any 0; d 
much Joss of blood or shock to the nervous system. Such a conditi 
of heart is liable to occasion great depressidn bifeg c syncope, and d 
—often sudden—some days after the operation. In com ct eos ’ 
that it would otherwise rsh ale Sa is condition © 
the heart ies & serious oO le, it need not be a bar to ion ia 
aoute cases that would be ily fatal if left to themselves, 0 a 
not in one of the four conditions mary surgical ui 
Disease of the Lunge, of « fabeodon character, when mt antes be auivanced, 
is incompatible with the success of an operation; but under certain cireum- 
stances, as will be explained when speaking of discases of the joints and 
fistula in ano, an operation is justifiable and proper, even though the patient 


be consumptive. 
If the Liver be affected by cirrhosis, and more especially if any symptoms 
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‘The second cause of vitintion of the air of a ward—the en 
tions from wounds and sores—is more or less com, under the con 
of the Surgeon. If Wounds do not necessarily add to of | 
Devoe tt give roe-to tos evil cos 

ive to 

most Experience tends to abow that 47 dacmpouilon 

be absolutely prevented, a case with a wound vitintes the air 
rity more ee bye arte and tte t 
ani ies of ant are so well ut 
ented sige aan Senile Maraceiarnee tw the surrou! 
Should decom, be unavoidable, as it still mae, 
to absorb the aurges in some antisept hick wil aplew 
disinfect them as soon as they leave the patient's No Sargeon dou! 
that an eee of putrid wou ward gives ee 
processes, such as pyyemia, septicwmin, ie, 2 
scl cloeaiia 33a ins hinge aha agreed eit be thoroug! 
disinfected before it can safely be used again, Surel: | 
Poerrijan the disinfection at the source of miscbief—that is to say, 
wo 


ju 
A sufficient cubic space, free ventilation, and clean wounds aré f 
the essentials of a healthy hospital. Attention to these three condi 
especially the last, has in many Continental hospitals reduced the death-rat 
to less than a quarter of what it was in former times. Care must be ts 
in attending to ventilation, that the free current of air is maintained bo 
by night and day. It is from want of this precaution during night especial 
at much mischief often results. The importance of maintaining 1 
ventilation oe night, and the little danger to be ap) from th 
admission of co! nigh sir, have been so forcibly pointed out by 
Nightingale in her Notes on Nursing, and are now so Universally adinitted 
a eee ae Oana Lat A a to th 
truth of her observations. In cold weather, also, there is so great a disp 
tion on the part of nurses and patients to shut up wards and rooms, that: 
air becomes close, oppressive, and contaminated ; and hence it f 
jpelns and similar disenses are so rife during winter and carly spring, 
“East Wind” is commonly aconsed of being the cause of these; and m0 
doube it is eo, but only indirectly, by causing we and doors to be shut, 
an to exclude the cold that usually accompanies that wind, and thus 
rendering the atmosphere impure. It is impossible to overestimate the 
importance of a free supply of pure air in lessening the mortality after 
operations, not only in hospitals, but equally in private dwellings. 
has often been in mili i the recent 


‘y surgical practice, py:emia, and 

joe in the hygienic arrangements in different hospitals that, 
more than apy other condition, influences the varying rate of mortality in 
different institutions; and it is obvious that, ecteris paribus, those patients 
will have the best of recovery who are most scrupulously attended 
to in this respect ; that no cases of operation should be placed in ill-ventilated 
wards, or in those that contain more than a certain percentage of patients 
suffering from wounds or sores, the d from whieh are ana 
foul; and that the mance of operal in clowe and ill-vent 
2 ae or in houses situated in overcrowded neighborhoods, should, as far ax 
possible be avoided. The faulty hygienic conditions that are still too fre 
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pacts be pat in oats well-ventilated wards. That all incarable an 
and especially Seren ulcerated ued sae be refissed adm 


sion. ae Thee sibaatee ous, and putrid sores be placed in di 
suflered to intbot whole ward, That there should be 


ticular rooms provided for patients who have undergone operations; 
they should be airy, never long inhabited, and afterwards cleansed 
ventilated. That a 
always 30 large that a 
{a Repistet es of hous daily. And lastly, that 
id have a “house in the country,” in other words, a “ con c 
ome,” attached to it, Modern science has enabled us to determine 
serait those conditions that lead to ital 
Banooe Les in advance of the 


ward, is not a necessity of the operation, but rises and falls b 
treatment of the maa or the circumstances in which the re 
ads depart more or eantiner ee ecus those conditions that are neo 
the maintenance of healt \¢ frequency of the occurrence of erysip 
i ao frlbetios. way ba taben a a Yndleation of in ite sant 
as a rule in toate, ieneddision 


pie ell epee yf 
exposure of a patient an operation to the contagious ‘i 
of septic diseases from Fanci other sick or wounded 

most fatal consequences. Whenever it is 


disease ben bet gmt exyepelas inflamed 


other patients with operation-wounds happen to be |. 

the same nurses, dressers, or su: should ee balconies the 
Aiea ee pene ee the same appliances, dressings, or sponges 
When this is not possible, the danger of infection may be greatly dimin- 

ibe by the tee oa of nips wo the wouni both of the nfs and 


thy. 
Great care also should be taken in the purification of the bedding that, 
hus been used by patients Prati nebey septic disease; ot nurlank 
ally are apt to harbor infection nga mt beth 
ey hospital Surgeon must have had abundant 
deaths after oj as hare hd sbudah can ope ay 


pec bit i 

8. Th itions excited by the 

disposed to by eee ete pref eeaaeee 

which commonly lead to « fatal result, of whi pede Sy the immediate 
occasion, are the following: Shock, Exhaustion, Hemort Gangrene, 
Tetanus, Pywmia, eas ippeogaay mot ee nee Ditluse 

‘These causes of death are so various, and comprise 60 many distinct dis- 
eases, that I shall do little more here than mention them; referring the 
reader to the different chapters in the body of the work, in which each is 


inlly treated. 
The Mook of an Operation way prove fatal in various ways: from the 
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measure of, and of itself a conclusive proof of, neglected or defective san 
tary arrangements. In the local form it may, however, occur without bein 
the result of a want of hygienic precautions, from purely local condition 

limb from excessive traumatic violence, or in a strangulated bh 

strangulation of the gut before operation. 

ly occasions dea! ipod represen gh owe W 

sed asp sey Uy apd td wenger ie gre 

‘operation: it itself. 
Tnjlammati 


t Lope ea the operation, but by the extension into th 
ings of the disease for which it has been performed. Or the inflammati 


mity be the consequence of the operation ; as when tonitia ooonra aftr 
sate for sagt hernia, or meningitis ue the skall has 
not by the action of any of these direct results that an 


operation roves fatal, In the jority of instances, death iy 
occasioned in ie indirect manner by the 


it of pyremic ar 
inflammations, to which a neglect of hygienic laws acts as a 


with the greater operations the 

and hemorrhage. 
may develop in a wound with or without con- 
It may be developed by direct contagion, or under 
local eo or constitutional influences cane 
he fauces. When a wound becomes affected in this 
A and the integument for some little distance are 
swollen, brawny, and of a color; the surface of the wound ix cov- 


ered with a inh-white exur which cannot be cleaned off; and febrile 
symptoms of a oy type develop themselves. 
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inattention to there various hygieni 
whether pole of cleanliness in the wound or want of pure air in th 


Base oes of the operation, but rises and falls acco! h 
inet af the wounds, or the circumstances in which the patient 
aced, depart more or less widely from thoee cofditions that are nec 
i maceticunentioalti 
in an institution may be os 
arrangements. Pywmia 
general neglect, a want of clean’ Sranyugre merc 
extent upon the Surgeon as well as the institution. These 
ventable, and ought to be prevented. Surely the first a most exeential 
requisite of a hospital is that it be not a source of disease to its inmates— 
thit thowe who are compelled to eeck its aid shall not suffer from its effects. 
The of @ patient after an operation to the contagious emanations 
of septic diseases from other sick or wounded its, is attended by the 
most fatal papeeraeel Whenever it is agp neo 
Slee ees sa reenibs ree aanriieste ore veins, or 
gangrene, should be rigorously excluded from the ward or room in ay 
other patients with operation-wounds happen to be lying; and, if 
(2 Ech lr napllen preberpber egg php 
to nor wuld the same sy or 
Pi hi Se the di of infecti er dimin- 
is not 0 danger ion rat 
eines use of antiseptics to the wounds both of the infeeted and 


sa sail also should be taken in the Lae pom epee bedding that 


has been used by patients suffer Ponisenticdeees 

ally are apt iohauine infection long, must be ‘thorou neh tak 

ey meeplia! een must have had abondant occasion to 

deaths after arising from ore eee 

Grater erin precautions, 

3. The Conditions by the Operation itself, 

di to by the circumstances that we re have ja been sooailariag noel 

which commonly lead to a fatal result, of wl 

occasion, are the Slewiek: Shock, Exhaustion, Sa rs 

fp dager ra ticemia, Er; vysipelas, and other Diffuse mations, 
are 80 ately and comprise so many distinct dis- 

on ee 1 ed do little more bere than mention them ; referring the 

reader to the different chapters in the body of the work, in which each is 

‘The Shook af on Operation way prove fatal in various ways: from the 





from excessive sli ar tre in a strangu! 
in consequence of prolonged stran; een the gut before operation. 
Tetanus but rarely occasions deat hy sarepponlealnseietnan Gs Ww 
it does occur, it is more frequently after the lesser than after 
ee Sisson Pre 

intl mabe apap ealgtale gery obhapar pia ate ns b 
patient after an operation in two ways. Inflammation of this kind may ba’ 
raion Tanya Meath nner) being the disease for which it is per 
formed; and, being Hi Arent ore |, may continue its course an 
destroy life. Thus, when » child dies after tracheotomy for croup, death 
not in iSrmaget Rub eg pede peration, but by the extension into th 
lungs of the disease for whicl it hns been perfo Or the inflammatio 
“a ih hte Las mbt ancl tion; as when peritonitis ocours after 
operation for amt ia, or meningitis after the skall bas 
trophined. But it the action of any of these direct results that ay 
operation usually eae tal. In the maj of instances, death 
oveasioned in a more indirect manner by the ment of pysemio o 
Sora ianmntios to which a eget of hygienic laws nets as 


i one or oro te frm, wa certainly ly the most 

aftor operations, more cul in towns, 

pe Depoaaly coerisieg wil tes them, and has 
causes, are eerie 


y 

ah secoced of late years by: improved 

treatin tee er Steet fo Oe a 
hospit Tels tn the: prodtion af shese'dllnases at an impure blood, 
emarreci er bests Momuockane fants by the Et 

o rul or ve elimination by the 

skin, acts as a it predisposing cause. In these circumstances, it is not 
the extent of the wound that determines the dangerous results. A mere 
breach of surface, however trivial, is sufficient to 

these morbid In such conditions of the system, the amputation 
of a toe may be as fatal as that of the thigh, or the removal of a small 
ne ee eee jation of the brenst; the onl, a 


tional connected with the greater operations 
ic om sk ook, and hemorrhage, 
maa in a wound with or without eon- 


the ftiee of those local 
carey to appear in the fances. When & wound becomes affeeted in this 
, the edges and the integuinent for some little distance around are 
rollin, brawny, and of a red color; the surface of the wound ix cov- 
< with rose ey vish-white exudation which cannot be cleaned off; and febril 
low type develop themselves. 
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be seized for the operation when the temperature of the body is not too high 
Pe Ce Soery CaP ET ee D 
Pace alises ea ae all, mind should be kept tranquil an 
bop, be lowed to Anti as little as possible upon the impendin 
foe Seni as those on the rectum and ] 
int those af a plastic character, special modes of preparation are requir 
which will be discussed when we come to trent of pedicel diet gee 
The on himself must always feel the heavy focsanera! Mog | 
over him daring the performance of a great | 
when,” as Dr. Grant bas elegantly said, “ Death everywhere Pesdlich is | hi 
knife as he is endeavoring to OTe all his knowl to its point.” Bu 
having serofily considered each successive atep of the operation, provid 
for every that can by any possibility arise in the course of it 
and plats in Him, from whom all knowledge is derived, to strengthen b 
ju ena guide his hand aright, be will proceed to the performance o 
luty with ifreliance, and in the full confidence of being able to effec 
all that Art can accomplish, 


EMPLOYMEST OF ANA®STHETICN, 


It is reasonable to believe that the papas in surgical op 
tions has been an object of solicitude to Su eal soy 
ionlensnyer ait pees Soh on ‘inds have at different 


rieus—that no permanent reli 
ps eas to induce anesthesia a 


Tubal seis vay Sealey to have been mn in the thirteen 
‘Theodoric, who recommended that a “Spongia 


Somnifera,” impreguated 

Se ney nese Tae narcotic substances, should be held to h 
ete se ai and Het she eer pati 
us 


should be ro by the use of vinegar or fenugreek, It was not, however, 
till the commencement of this century that any serious attempts were mad 
in this direction. The discovery of the remarkable properties exercised on 
the nervous by the inhalation of nitrous oxide, then led Sir Homphry 
Davy and others to entertain hopes that it might be used ax = means of 
relieving pain during surgical operations. Experiments were made with 
the gas with this view, but did not prove altogether and its 
administration was abandoned, except ax © means of amusement. 

Tt is needless to do more than allude to such means as the com 
the nerves of the limb, as recommended i 
exotesive venesection, as 
bility by mesmerism by 
anwsthi 


Ii Wal ane asfdl 184A thas pasene cos wes pea mE ARS 
daly du the nor dari ae and to the Americans i 
rit ll the honor of hay Ke established the 
i we br that year Horace Wells, a dentist 
ine ¢ nitrous oxide gas with a view of rendering 
during the extraction of a tooth; and, finding the experiment succeed, re- 

it on several of his patients. Tts success was not, however, constant ; 
and having failed in several cases, he seems to have git ens pdb 
In 1846 Dr. Morton, a dentist, and a pupil hilo 
instead of the nitrous oxide gas erie dn atating sve 
teeth painlessly, applied to Laie nutharities ef the Massachusetts Gen 
Feppltie Bekon betel te eatakee hte eaee eee 
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|, if possible, in the recumbent position. Chloroform may b 
administered in many different ways, either on lint or on a handkerchief, 
or through an inhaler of some kind. The following is the way in which 
chloroform may most safely be given on lint or ef, without 
apparatus of any kind. On a piece of folded lint, about three inch 

ware, and consisting of three doubles, about a drachm of chloroform, is 
red; and the lint is then held at a distance of about three inches from 
piiahe, paca, 80 a8 to permit a very free admixture of air with 
first few inhalations of the vapor. After the Inpse of t 
minute, the lint is brought nearer to the patient’s nose, to wi d 
of perhaps an inch, being never allowed to touch—for, apart 
sana Fee blister the skin; at the same 
doubled, is light! ‘aid over the five of the patient 
operator, so as to limit the escape of the chloroform 
vent the admission of air, the 
his hand on the pulse, to watch 
occasionally to examine te DORA Ae Beet 
described has been shown by experi 
ly useful modes of administration, and to 
, A committee of the Medical and Chirurgical 
on the administration of chloroform in 
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of going to sleep. More commonly the first sensation produced ie m 
ing of warmth at the pit of the stomach. This ia followed. by ome 
choking sensation and poe Of the heagt, with. poiees ba thie head. 
pee, ere: Chiertars mp ni ake 
it pot al in , an wi jen! 
te ore of crn ip rnors it clan fm 


and his assistant should avoid ae pret ex, 
ibe we on the tease hh wn ogy wel 

= of Son li is quickly followed by loss of consciousness. 
struggling m jay still Sera but the movements et por 

utters are disconnected and incoherent. At th 
tonic contraction of every muscle in the body may take 
urrested, and the face becomes dusky. It is wiser not to ihe 
when this condition is present, the lint be removed from the fice for a 
few the spasm ceases, and a few good, deep respirations remove the 
lividity of the face, when the administration may be recommenced without 
danger, More commonly the stage of excitement is followed directly m4 
that of complete lomaaility, a few deep, hurried respirations separating the 
two, The now Resse pela but not livid, re respiration is regular, 
slow, and shallow, the ey ls in frequency and force, all Cnanicatey 

muscles become flaccid, and reflex movements can no longer be induced by 


pinching the skin or touching the conjunctiva. The pupil is at first con- 
tracted, is 


t afterwards becomes widely dilated and insensible to light; 
strident eelpas pata Gt freee pier 
consistent wit must be suspend il again respon 
light. Trameiiaisls Wore this is reached sh “i may snore loudl; 
but in deep anwsthesia, the respiration, being slow, shallow, and = 
dinphragmatic, is pally: not sufficiently violent to 
What may be called the healthy snoring of deep an 
guished fon the loud inspiratory ace Aacleaaiya of speenneie sic 

glottis. ‘The latter is a sign of danger and necessitates 
removal of the chloroform peers 
followed by three or four healthy 
patient is at the verge of Matte 


|. on the other, for pallor 
apie The breathing rust be earatully sowing and the admi 
must not be content with seeing that the movements of rata 
bat must feel with his hand that air is actually passing 
neo closure of the glottis the respirate eerapec continue 
aa “ie hearts aoe to enter. y accidents or 
ie patient being thus allowed to become partial Genera ys 
heart's Rien ppiy M enfeebled ; and when, as Usui happens, the spasm 
followed by a deep inspiration, lesion cf paraneymhicb 
pe ae ly oveded, » concentrated of chloroform vapor is supplied, which 
denly checks the action of the weakened heart. 
if the, inhalation of chlorofurm have been suspended, yreat care should be 








rm, and the same accident has happened with the gag used in 


pei 
im Cardiac Syncope, the Lag after a few inspirations, sud- 
pale and faint; the pulse bea is flickering manner a few 


akg rt ta 
eae! randy amnote,bae commencing 
TNeeas cones death bas occurred from syncope 
of the administration, aati ow xt 
ing 


of chloroform acts directly upon 
the opposite condition, in which the oe saat Laas athe 


by even the I 
.of Chloroform may cates themselves in connection 
or the stomach, The liability to inconvenient secon- 
: 1, on the mode of administra- 
‘on the cas en that there is an adequate 
ere yeaa ste ine when ihe vii fa Sakallale and, 2, on the 
state of the ligpipleck foe hs Somppasins en apee ‘Old people, 
habitual spi Pena ad tho temperament, 
se to suffer most. The atin of the digeetioa is of great insportanct 
rm be given too soon after a meal, injurious results are sure to 
fan, hence, it t= best administered on an empty stomach. 
follow the administration of chloroform chiefly in the 
ae In them headaches and stupor not unfrequently supervene, and ocea- 
wally paralytic or spine arate will develop themselves some days 
after the anwathesia. In young and nervous women, hysterical symptoms 
often appear, and continue for some hours or even days; but they need not 
ae uneasiness. 


ly always become slightly con, during the admin- 
peter A eral Tene eeone tae promand fr dene 


process is naturally reestablished, the Palraery vessels ey peaked) 
and no inconvenience results. The eye tly facilitated, and the 
effects of chloroform are readily got the patient to breathe 
several times fully Ee Re ano returns. In some cases 
os ee do not palbad themselves of the aceumulated blood; and » process 
ihe y set in, and may prove fatal ino period varyin from 
Lak urs to four or six days. rT Sam Drwilen Ue Teel old 
patients suffering from chronic bronchitis and emphysema, and is not an 
uncommon cause of death after operations for strangulated hernia, as the 
strangulation ix frequently caused by violent prnlniog in coughing. It = 
an Spare! apt to Lape in those cases in which it Income nea 
the chest, or in which deep respiration is attended by retayeniten 
meas Great care must, thi tern bo a nt eo 
the cheat-walls tly after such operations. 

Irritability of the attended by continual nausea and is 
sometimes a distressing after-etfect of chloroform, and maj 
tive of most serious and ‘oven of fatal results. It is leas lik Heat kane 
spe veiient een ba fete nccieturbed and allowed ca se off the effects of the 


Tn many instances, it is developed by the patient taking the 
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at the moment when the cord is cut, the pulse will be found to fall " 
beats or to stop momentarily, even th the td os ae insensible 
Hence, it may be ed that, althoug! hesia saves: pte that 
amount of shock which arises from pain, it does not relieve him of that whi 
results from the physical impression produced on the system by a severt 


mm) \. 
The administration of Ether may be effected by the application over 
mouth and nostrils of « hollow sponge saturated with the best washed 
urie ether; but it is far better to employ some form of inhaler, as fron 
extreme volatility, unless some means are taken to economize it, 
quantity required beeomes a serious inconvenience, When given by o 
of a sponge, Warren recommends anointing the face with some protecti 
unguent to prevent pungent effects of the ether on the skin. 
Gan ones a numerous aun HER Gel it of late ye 
r’s smaller 0) je ig. 1). consists 
fuce-piece to Soe and ay to which is attached 
metal tabe, a cireular 
sel to contain the ether. 


ition in whieh it 
laced, the course of the air pars 
os Myer the a varies. 
en it is ty so that the 
cator points to “no 


wther,” the Expired air passes 
wit 


into th out entering the 
ether-chamber, and is breathed 
in at the next ii 


Fig. 1.—Clover’s Ethor tnbaler. 

pase through the ether-chamber, 
which is warmed partly by the patient's breath, and partly by the adminis- 
trator’s hand on the outside. By a simple mechanical Laan ey cor 
variations in the direction of the air are effected without valves, and the 
instrument is for this reason less likely to get out of order. It is thus weed, 
First the facepiece is fitted to the patient’s face with the ether-chamber, 
but without the bag, and with the indicator polating to “no ether.” The 
Facereeelb meio esi through it a few times to get accustomed to it. 
tha the is applied, ae Seiacighe to bi be ey over 
over iD. soon, juces a slight stupefying effect, after a 
few respirations the ether-vessel is rotated #0 eee more and 
more ether-vapor to be mixed with the air, After a fow more respirations 
the full amount of ether should be turned on. In this a there is 
= ly no provision for the admission of fresh air, if it were held 
irmly to the for « sufficient time death from asphyxia must ensue. 
The administrator ju by the appearance of the face when air is needed, 
on Sod the Foe a oy aes oe or fee be may 
necemary. ministrati ether (is apparatus gives rise 

to less choking than when the vapor of ce from a hollow ariel 
‘The effects of ether resemble generally those of chloroform ; the patient is 
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country a change of professional opinion has to some extent set in, an 
strenuous efforts bave been made since the death of the illustrious diseovere 
of the anwsthetic properties of chloroform to decry that agent, and to rein 
troduce ether anesthetic, 

‘That ether and chloroform ery effective in the production o 
Anwsthesia, is undoubted. But the advocates of the first all ee 


sufer agent of the t whilst those of the latter assert itis 
the greater safety of ether, it is equally cortain that it is less convenient a1 
Mi 


of 
Jess if applicable as an Anusthetic, 

This then, has to be examined from three 2 1. Asto 
applicability ; 2. As to the convenience; and 3. As to the safety of tho t 
Anwsthotics, 

1. Aa to A, —There can be no doubt that in the vast majority 
‘of cases both are equally applicable. But th certain ii 
ether, and others in which chloroform, i 

Ether is 7 Lhe those 

wers are ly aed 
heart, whether from d 
state of the ventricles. 

Chloroform appears to be more applicable in all those cases in which it 
necessary to maintain the anesthesia for a great length of time—for man 
hours—as in the compression of an artery in the treatment of aneuriam 
and in those cases in which the galvanic cautery is used in the neighbo 
of the mouth or air-passages, the vapor of ether under these circumstances 
being liable to ignite with explosive violence, as I have seen ha| 

In all abdominal surgery chloroform is preferable, as the violent re : 
tory movements, that so commonly occur in consequence of the accumulation 
of mucus in the lungs and aaa during the administration of ether, may 
prove a most serious inconvenience to the Surgeon. The relaxation of th 
abdominal muscles is mach more perfect with chloroform ; and ax this is of 
the first importance in the treatment of strangulated hernia, whether by taxie 
or operation, in abdominal sections, and in examination of abdominal tumors, 
chloroform should always be used in such cases. In young children, also, 
chloroform ia always to pated) first, because no apparatus is required, 
it cwuset less choking and discomfort, is much more easily given, and 
ses the pationt less secondly, beenuse experience has shown that 
children take chloroform with remarkable ease and safety. 

2. As to Concenience.—In this respect, chloroform undoubtedly possesses a 
vast euperiority over ether, and indeed it was its superiority in this respect 
that led so rapidly to its substitution for that agent. Snow formerly com- 
pared the two agents to a lucifer-match and a tinder-box respectively ; and 
ae cients and a slow train, in which we regard convenience rather 

an A 

Chloroform is infinitely more convenient than ether in many ways. By it 
the anwsthesia is more rapidly induced, and when once induced, it is more 
easily maintained Hepiaoadaa broken. The quantity required to produce 
anesthesia is far smal) ‘This is « most important sdvantage in mi 
and in mil and ‘al practice, where the larger bulk of the ether 
consumed in inducing snwsthesin would often render its employment 
difficult. So also in ordinary cou: practice, where Surgeons have to wor! 
single-handed or with imperfect tance, the readiness with which ans 
thesin is induced by chloroform i piers consideration in its favor. 
‘The penetrating and long-pers ther, though of minor import, 
is not without its disadvantage to many who are delicate or susceptible. 


and in those in which there is stony of th 
legeneration or from an i 
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Exner. 
poet the eee place under Influence 


eS ey 
one 
theca en used fea cae. 


aN eg ocourred in eleven cases during or after the administration of 


f pas dru; 

i ‘vali lev! Jaret te stomachs, chloroform by 

mn of haere o ove ded into the form of a cone, and ether 
's inhaler. 

Vomiting and excitement during or after administration of ether having 
occurced more frequently than one had been led to expect from former 
experience, the anwsthetic was feats analyzed and was found to be per 
fectly pure, and of specific gravity 720.2 at 64° Fah. 

In conclusion, I would say that with reasonable care and in bri skilled 
hands, both ebloroform with: welt, a Uenr dine Maree 8s 
in the vast majoril ‘anal req rgical oj 
cuses they are 
is the preferal rere in midwifery, mil f) 
handed country a chloroform, far leas 
and more easy of administration, is le to ether; et that wo aa 
we can at present judge, other less frequently than chloroform produces 
os toxic influence on the heart, and is consequently so far the safer agent 

6 two, 

Nitrous Oxide Gas was tho first anwathetic used. Its employment was, 

however, soon georatnael od ether, and sul th 


ess, leaving the 

aeons almost as severel felt as the sting of the cat 

itself could have been. Nitrous oxide is chiefly of use in operations unat- 

eee eee the forcible flexure of stiffened joints, the avulsion 
pete te exerectlonee Seely O6e obit Woes Scan eee eee 

are com a ai stroke or bistoury, as the opening 

Bein ox a citer ore Ren, a 

In order to produce the desired effect, without causing that violent excite- 

ta da aise oe ae 

pure, without ture of air. order to pine el Yee 

to cover the mouth and nose must be used. 

pressed in iron bottles. The bottle is con- 

ty iece by a tube, in the middle of which i# an Indin- 

rca eae etl The principle of all 

Sa however, that attic piece has been firmly sre eee 

fice, the bug is distended an gas, pang turning the stopcock com with 
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Nitrous Oxide and (rapes, has already been stated, cl by 
agents possesses certain wantages—the anwsthesin prod nitro 
oxide vot being suflicien ey pealeea Saas the foe 
that of ether being slow of production and often attend 
erable CA ee By the successive eee of ee) 
sat jover in ion ¢ 
anwathesia by pies Ippeeetep pry ier b 
cae natin wr fees nee ope h 
pl esl re Shr epee chad eer ie 
Bichloride of Methylene, originally suggested Rich 
ee eee been extensively pba bveer Sealy et Gurl Giecpal 
‘Ophthalmic Hospital. {its advantages over chloroform 
i fash action, complete and rapid recovery, and 
y during administration, and of unpleasant afi 
sym, asa terete rant cide det haa Abia aalven that the anzesth 
So peated ~ any length of Beco Jipes 
loroform, its use is not > more one 
peste llr sied pears oh grade b 


ite hn 
passes thro the 
an abscess aeeity modest under one minute, 
was induced. If the sdministration be prol 
bichlori exhausted, the anesthesia usually lasts about ase 
able to walk away wie only a 
drachm to 
m, a then resemble iedeat chloro- 
in a somewhat minor ae 
are lividity of the raed cessation of the 
aa mt they occur, it i* best, according to peda ee 
patient at once in the recumbent position on sk 
‘well pulled forward, when coonrmperen wil 
has concluded from experiments on ani 
and the heart’s action ceave at the same time, on 
time is of considerable ee ea it bas been Say to be # convenient 
plan to induce anwasthesi the first instance by means of bichloride of 
raph si and to maintain ‘it afterwards as long as may be necessary by 


Various omen bac welalancen possessing anssthetic properties, such as ethyl~ 
bromide, chlorethylidine, ete,, have Beat tried at various times, but have ae 
shown nny advant over thoge i 

‘The Treatment o! 
is conducted on two principles: 1, the rilanmert of retraite cities 
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ry: iabeoriae on Abel esac aera u 
to freeze a part, ‘on render it ft tan pea slash A fine 5 
of ether of a low 


denn pea 

ef Ceres ‘on eb ei is applicable ia 
ic mixture, an: is it 

same class of cases. The ether aa bd devel before ote oy 

milla Into tha hallow of the bed ware tf em ef dea peeves ty, 

will boil violently. 


PERFORMANCE OP AN OPERATION. 


Tn ance of an operation in private practice the Su am 

see for eect ne the prepara i yperly Fat The oom mbes b 

light, of sulficient size, ly warmed. Th 

patient ix placed must be of the ordinary hei 

usually sand li in kitchens auswers the purpose 

steady on its log and if it is not more than three 

convenient. 

another blanket must be provided to place over Ge 

illows must be comfortably arranged for the head, filled wi 

H or an old blanket ceria sete 
the blood. The friends must be in the room, a dozer 

towels, four washing-basing, and two la cane O86 of bok an'ens OER 

veer, and a slopepail or foot-bath. A gallon Senge cheese on 

20 should be in readiness, which ma: 
in 40, for washing the sponges. The necessary amount 
according to the extent and nature of the Specation, snust first be prep 


and the cans of common water must then be carefully removed to one co ie 
Pa i eoey pelestiaht pene iee a Meet eee for, unless she 


is thoroughly experi she is almost certain to use plain water instead o 
carbolic lotion the excitement of the o 
The sponges shou! 


propel hs 
Bey Pr earest ecoteeer econ in in ume 8 


bo gritty from sand, and require 
ald iced ba meade a lense Fee ae ae i 
eaekiiie ald bere bein Les After an o) ees 
are more or less filled with coagulated blood, which mere washing 
will hardly remove. In dar to clean it Womnaanty i it oS 
solution of sulphurous acid; or, after maceration 

in a dilute solution hydrochloric acid (about ten ton of ie strong acid 
to the ounce of water), and for Lea hours ip @ strong solution of car- 
bonate of soda, it may be well washed in common water, am moth 
use ina bath of 1 in 20 carbolic acid lotion. 
sponge in a basin of common water till the fibrin i 
and offensive; then wash it well in hot water, or boil it 
bo th ly washed again, and hater bal afr ih ay 
lotion till it is wanted. 

Before commencing an o) ion, the Surgeon must look over his instru- 
ments, Tee On Ters, thom, if the operation be cymes: with a list pow, 

made put; he must see that they are arranged in the order in which t 

wanted, and properly covered with a towel. Much of the sucoossful ae 
formanve of an operation depends on the attention and steadiness of the 
asistants. Of these there should be enough, but not too many, In all 
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capital operations three or four will be required; one for the administration 
of the anesthetic, another to command the artery, a third immediately to 
assist the Surgeon, and the fourth to hand sponges, instruments, etc. The 
duties of the assistants should be performed in silence, and each man must 
carefully attend to his own business, and not neglect 
this, as is too often done, in his anxiety to crane over 
and see what the Surgeon is about. There should be 
bo unnecessary talking when once the patient is on 
the table; the Surgeon's directions ought to be con- 
veyed by a brief word or two, by a look, or by a sign 
with the hand. 

The incisions for the operation should be carefully 
and properly planned, so as to give sufficient space 
with as little mutilation as possible; but it must 
always be borne in mind, that although a needlessly 
long incision may lead to unnecessary disfigurement, 
it does not add materially to the danger of the 
patient, while too small an incision hampers the 
surgeun and greatly increases his difficulties, especially 
in the arrest of hemorrhage. 

Incisions may be made by cutting from without 
inwards, or from within outwards, or subcutaneously. 
The meet convenient instrument for all ordinary 
incisions is the scalpel. This should be set in a 
smooth ebony handle, which is less slippery than an 
ivory one when wetted with blood, and admits greater 
delicacy of touch ; it should be light in the blade, 
nearly straight-backed, and slightly bellied on the 
cutting edge. The heel should be as wide as the Fig. 2—Bistoury held per- 
widest part of the blade, and there should be no pendicalarly. 
constriction where it joins the handle. When very 
Ins: and extensive in s are required, as in the removal of large tumors, 
<t.. a Liston’s spring-backed bistoury, of proper size and shape, is a very 
nient instrument (Fig. 2). For a subcutaneous incision, a very small 
narrow-bladed knife is required. 

The unlinary scalpel is held in two ways: first, like a pen (Fi 3 sec- 
adiy, like a dioner-knife (Fig. . ‘The former position is that universally 

















Fig. 3.—Knife held like a pen. 


wl in dissecting the dead body, and the habit of always holding the 
in this way is one of the first faults which a student commencing opera- 
ve surzery has to correct. In dissection, also, the student habitually turns 

= ym the deep parts towards the skin, so that any slip of the knife 
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may not injure the subcutaneous structures which it is bis object to presery 
In raising flaps in the living body, the reverse must be the rule, as, if 
skin and subcutaneous tissues are scored by the knife, the Hap will certain! 


Pig. 4.—Sealpel held Hike « dinwer-koife, 


slough. No one who has not taught operati rgery could conceive h 
difficult it is to correct this erage habit in you 

making an ordinary incision from without inwards, as in 

tumor, or in cutting down upon an artery in its continuity, the skin must be 
put gently on the stretch, and the knife entered perpendicularly to i 


si 


Vig. 5.—Division of tho farela on « director, Blunt books belding open the #wend. 


/ 


surface, #0 a8 fairly to trate the subcutaneous fat; the handle may then 
be lowered, so that incision is continued with the belly of the knife. 
‘This may be done by drawing the knife steadily alng, if the edge is 

and the tissues are not Prdecdeny resisting; nore often, however, a it 
rapid sa’ movement is sean |. In bringing the knife out again, the 
handle should be raised © that there may be no “tailing,” but that the 








" a pressing the artery } 
limb. If the seat of the operation be such as not to admit of this, the assistant 
may compress the bleeding vessels as they are divided during the operation ; 
ed op boa A8 ia Conte led, he can remove his from them, one by 
one, to admit of their being ligatured or twisted. is plan has, however, 
the inconvenience of oesupying the assistant’s hands at a time when th 

may be wanted to help the Surgeon, and it will be found more convenient 

the vessels be seized in a pair of catch eee recommended 
by Péan and Sir T. Spencer Wells (Fig. 6). These Suet have scissor 
er 


handles, and the ing extremity is roughened by magne 
teeth. can be feueen carats ly, and their 
and from their length and weight it is easy for the assistant 
out of the wound during the operation, whilé at the came time 
are free to help the operator. At the conclusion of the operation, 
rrp eran that their pressure has suceveded in permanent 


arresting the bl ig from the vessels to which they have been applied. 
‘Their action in this respect will be more fully described in the chapter on the 
As a means of temporarily arresting 
in operations about the head eat neck, and abdomen. 

Tourniquet and its Application—The vlder Surgeons from the time 

of Archigenes, a Roman who lived in the second century, bound a tight 

narrow band, called “the fillet,” round « limb during an amy i 

fillet was intended to serve three pur rat, to stendy the muscles di 

the incision ; secondly, to numb the limb; and thirdly, to arrest the flow 

blood ; but it seems to have but imperfectly succeeded in m precoing, the 

desired results, In 1674, Morel, a French Su , perfected the fillet by 

introducing « piece of stick beneath the band, by means of which it could 

be twisted up and efficiently tightened. To oe thi 

bruised, he introduced compresses beneath the band 

complete corn; ion of the main artery, he placed a rolled 

its paar a ze ep eh save pe sy fe bein, 

laced & piece of leather or t! r. To this apparat 

ae of “tourniquet.” Tho enue gent i this primitive form ix mill useful, 

in the absence any other Sy serge for the temporary arrest of hemor- 

thage. A roond pebble or any hard be Bee it a hen's egg, muy 


be rolled in the middle of a pocket-hand! ief and laid over the artery, 
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must be remembered that in applying the band, enormous pressure is ensi) 
Prighad trae Te ee ee 
which the chief nerves lie ve 


be 
bandage. The Intter should, 
therefore, be preferred where it 
cot be conveniently spaied 
certain plans 
have w be dopa ih the appli- 
~ of the elastic tearniged 
Fig. ¥—Evmarob’s Toursiqeet applied to Shoulder, excisions or amputations 
f the shoulder, the Tndia-rabber 
tube must be very forcibly stretched and applied round the shoulder, the 
lower part of the turn being high in the axils, 0 as to compress the artery 
against the neck of the scapula and the upper part, as fur as possible, internal 
to the end of the clavicle, and the scromion process. To prevent its slipping 
inwards, a piece of bandage should be put beneath it both in front an: 
pe ae ar es |, by means of which an assistant may hold it 
m ition a 
of ‘ing upon the of the thigh, the India-rubber tube must 
be of ‘eiilent Tength Sates rec the pelvis. The middle of 
the tube is to be applied to the front of the thigh immediately below the 
grein the two ends are then to be carried forcibly round and eet up to 
front again, where they cross, and are afterwards passed round ie 
immediately below the crest of the iliant. 


Fig. 5 —Remarob's Tourniquet to Thigh. 


In amputation at the hip-joint, a nes of bandage must be Inid u 


the middle of the groin in the line of limb, and a similar piece bebi 
over which the tube is to be applied, so that by pulling on the ends of the 
baw any slij of the band may be prevented during the tion. 
The middle of the tube is to be placed in the perineum, an ha ents led 
forcibly outwards, and crossed as bigh above the trochanter as and 
afterwards carried round the pelvis immediately below the crest of the iliam 
(Fig. 9), Ifthe penitire wi applied ns t real itis fulla punees: 
sary to put an over the . In the accom) | ient 
caieit ool hits le, with ihe night thigh flexed, a st Ecael 
aaputation at the hip-joint. 

operations upon the penis or scrotum, a piece of bandage should be laid 
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first secures every vessel visible on the surface of the wound, and theo, 


ears tothe part, ite limb is thes pi 
in an elevated position, and finally the elastic 
tourniquet is re ‘The elevated position 
is maintained for at least a half hour or an 
hour, In 12 cases of amputation and 56 ex- 
cisions in which this plan was tried, it succeeded 
perfectly. In 148 operations for necrosis, it 
was necessary to remove the dressing on account 
co benbetaee in six eases Fath 
‘arious objections besides thesul nto 
have been raised to Esmarch’s blood! method, 
It has been stated that it hee ou sloaghing of 
the flaps and increases the tendency to see- 
ondary hemorrhage after ja lel peersxins by 
onnaturall: Geos the proportion of 
in the body, mo fiving tise to Semant 
ae featlons? at er of these statements is 
saree by experience. A more rational ob- 
jon fei leg it is, that when tho limb is infil- 
ith the products of inflammation, or 
ae perhaps clots exist in the veins, these may 
be driven on into the circulation aorby the ae 
tion of the elastic bandage. All 
of such an accident bas been oe it would 
be safer when such conditions exist to empty 
the limb of blood by the simpler plan of elewa- 
tion as before deseri ‘Thesame plan is also 
better employed in cases of cancer Gr sarcoma, 
i ich the danger of, Setar ie Sn Ser and 
< driving them into the circulation would be very 
- considerable, 
Pig. 11—Lister's Method, ‘The advantages of the bloodless method of 
ap else especially in diseases of bones and 
joints, far outweigh any supposed disadvantages. 
Tt is difficult to say haw lang complete arrest of the eiroulation thi 
limb may be muintained by the bits band or the tourniquet on 


Fig, (2—Kewareh's Method. 


ai of gangrene. It must necessarily vary according to Estnarch’s 
iatlte hoe tesa asl fora boa thine eaceleiiions inp lerlicamtdd 

Main Arterial Trunk isin the premct Sa el 
only as a temporary expedient before « tourniquet can he applied, 
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upon the mar where it lies on the first rib, immediately external to 
onter border of the sterno-mastoid and oj the most Kineieple 
(Fig. 14). A considerable is required ly to 0 
artery, the fingers of the opposite hand aby, bes pied au 
Gesteel worarss toe ahs os ohich i roxy tg ole 
in is ‘ 0 
relax the cervical tuicin: ‘Katha force Sais juired pag Spayiaor 1 
assistant is apt to become fatigued and relax his pressure, it is often bet 
Seb sony Se SH aes most ¢ 
loor-key. ri e wrap} ou 
it sufiiciently to prevent it te 
Tiss caddie sing b tae peooed Srey dowa. spa the acury to 
wh ie Ly 
tion fore described (Fig. Pe if To ak dae 
ich the lo is pushed up by an aneurismal tumor, 
tan incision should be above the clavicle 


arte; 
the thon rests 
— on the of 


Fig. 15. —Cosapression of Sabolavian, with key, aod 
Digital Compression of the Brachial. 


vessels. He will best effect these objects by 
the forearm firmly with 
being at the dorsal 
pressed upon the a ly 
the wrist; on the radial, ut the point at which 
it is commonly felt, as the pulse, and on the 
ulnar, ot the outer border of the tendon of the 


flexor carpi ulnaris 16). 
Fig. 14—Cempreesion of the a nae Staal corte ane! 


is) mar quired in some cases of any 
at an Ur Aen join or high upin the thigh, 
for aneurism of the ilise arteries, or the branches of the internal ili 
buttock. The point at which it is most conveniently compressed is imme 
diately above its bifurcation, The bifurcation of the aorta takes place on 
the body of the fourth lumbar vertebra, a little to the left of the middle 
Tine; superficially this corresponds to a point a little to the left side of the 
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t in severe surgi m0 
tility of aloo in patna aka If the patient ha 


if tinued su) , or other d 
5 ba old wtud weally 0h ai 29a8b0; dean | 
been in the habit of taking a very considerable quantity of stimulants, 
racer feebpre beans ae imal mode of trent 
i especially, this is by far the most suc 
treating ts afler severe operations; without it, many 
lrg sans of randy, wing ptr sa, dee from 
joantities randy, wine, 4 a ten ver! 
ti of the operation—that stimulant being given to which the patient 4 
accustomed in a state of health. This plan of treatment is also one of the 
best preventives of those diffuse forms of inflammation that are so commonly 
fatal in these cases; and when they come on, I know no better remedy than 
the brandy-and-egg mixture, freely administered. In all this, however, the) 
must be guided by the patient's pulse, his previous habits, and the 
strength of his constitution; and nothing requires greater t than 
the administration of stimulants, according to these ‘The tem- 
ture is also « most important guide to the diet of a patient. If it be 
igh, animal food must be avoided, but stimulants need not necessarily be 
; in fact they may be required in increased quantity, ly 
if with the fever there is rapidity aud weakness of the pulse. The 
importance of attending scrupulously to the general cleanliness of the 
patient, and tothe ventilation of the ward or room in which he is lying, 
as the means of preventing the occurrence of u thy and spreading 
forms of inflammation, neod scarcely be insisted on, as these hygienic BS 


GuFinll gc recxigtinel a being of the first importance u 


‘The remote effect of the major operations is a subject that requires inves- 
See Do people who have undergone ny of the greater operations, and 
who have . 


recovered from the immediate as a rule, live as long as 
those who"have not sustained a motilation? Iam disposed to thi 
do not. When we reflect on the enormous number of penton who, 
re the of thirty, suffer amputation of one of the limbs injury, it 
is remarkable how seldom one sees an old in a hospital or elsewhere, 
who has lost a limb in early life. I am, of course, speaking only of ampu- 
tations for injury: for those who have undergone this operation for stramous 
or malignant disease, frequently die early from recurrence of the constitu- 
tional vice in other parts of the body, So also with respect to Tho 
Very many boys are cut for stone every year and recover; but I Y 
inate have mot with a middh adult who had been operated on 
The various Special Operations will be considered when of the 
several Injuries and Discases for which Las are fa soged but, as Amputa- 
tions do not readily fall under any cine ead, being required for a 
eeeey of different conditions, it will be more convenient to consider 
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CHAPTER II. 
AMPUTATIONS AND DISARTICULATI( 





Tur term Amputation means the separation or removal of a part of the 
bar. It is most commonly applied to the removal of a limb, but sometimes 
alw tu that of other parts, as the breast or penis. 

The frequency of amputation of the limbs has much lessened of late years ; 
vcher and leas severe modes of treatment being now successfully followed in 
many cases of diseased joint, of aneurism, and of compound fracture. Still 
amputations are among the most frequent operations in surgery, and will 
atinue to be so as long as the human body is liable to severe mutilations, 
t gangrene of the limbs, and to malignant and other incurable diseases of 
the bones and joints. It has been somewhat the fashion to decry amputa- 
tea: and to speak of this operation as an opprobrium to curative surgery. 
But, thuugh no Surgeon can deprecate unnecessary amputations more 

xnagly than I do, I cannot admit that the removal of a limb is an opera- 
tia of lee merit than any other proceeding adopted when all other means 
bave failed in curing the Uiseased part, or in saving the patient's life from 
danger. Surely, it is rather a subject of just pride than the reverse, that 
the Surgeon is able to save the whole of the body by sacrificing by a simple 
operation a limb that has been utterly disorganized or spoilt by disease or 
injury. In the performance of an amputation, also, much dexterity may 
freyuently be displayed; and there is commonly great scope for surgical 
ail in the constitutional treatment of the patient both before and after the 
jeration. 

“The: amputation of a limb ix generally performed through the continuity 
eta bone: when done at a joint, it is called a Disarticulution. 

Amputation for diseases of joints, or for the immediate effects of injury, is 
peration of comparatively recent date; for the older surgeons undertook 
removal of a limb only for gangrene. So much was this the case, that 
works of many of the older writers the only mention of amputation is 
treatment of gangrene. Hippocrates, who lived about 400 years be- 

rist, recommended that the Surgeon in removing a gangrenous limb 
i s to the dead tissues in order to avoid the danger of 
as. Who lived at the commencement of the Christian era, 
aed x bolder line of practice. The operation of amputation as de- 
<i by him was thus performed, A deep incision was made to the bone 
and dead tissues, encroaching rather on the living than 
1. as reached, the sound flesh was 
and the saw applied as high as p : 
ckin were then brought down, and it was recommended that the co 
Tbe lax, that it might as nearly az possible cover the bone completely. 
aewever, Celsus advises that the 7 which the skin did not reach 
h lint covered with a sponge squeezed out of vinegar, 
robable that in many cases atleast the covering was not > 
rquainted with the use of the li 
employment of caustics for the 
js were s 
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ampotation at that time by the ligature, gt no distinet mention i 
malaof it in the couse he pated rg spite of this he tells o 
that the operation was attended by very great danger, for the patients 
died from hemorrhage or faintings dering its pececeaee apd that it 
Justified only by the Tact that the cuses for amputation were such that it bo) 
not to be considered whether the remedy was very safe, because it 
only one there was. Amputation was performed in this way, howe: 
Pree ORS SangeaL beginning of the second century, when 2 
genes, another Roman surgeon, invented the fillet, which was bound tightl 
round the limb to diminish the loss of blood. The writings of this Surgeo 
ere aees oa prea pat la thee (be doubtful what means be used fo) 
the arrest rrbage; but, whatever they were, they do not seem 
have been very meet; for, soon after his time, Galen, who practised 
Rome during the latter part of the second century, reverted to p 
of Hi) tes, recommending that in amputations the incisions should by 
limited to the gan tissues, and that a cautery should be applied te 
what remained of the dead parts after removal of the limb. The practice 
tring arteries also fell eumipletel Sale abeyance, the cautery being al 

only means employed for arrest of hemorrhage. great in: 
was the fear of hemorrhage that, in the fourteenth Peder Guido di Cauline 
recommended even strangulating the limb by means of’ plasters, and allow. 
aaa teas off, in preference to any cutting | i It 

that mode of operating adopted by Hn 

yon Gersdorf; but as the cautery, or various more or less impotent styptics, 
were still the payee employed to stop the bleeding, the operation 
too dangerous to be undertaken as an ordinary mode of treatment. Toward 
the latter part of the sixteenth century, about 1560, the use of the ligature 
was reintroduced by Ambroise Paré, the most celebrated Surgeon of hi 
time. Amputation, os he performed it, was essentinlly the same oats 
as that described by Celsus, and siege the arrest of bleeding was tly 
carried out by the ligature, the loss of blood during the operation waa con- 
siderable; for, th “the fillet" was bound tightly round the limb with 
the intention of diminishing the hemorrhage, it seems never to have been 
applied with sufficient foree completely to arrest the cirenlation, 
instruments used for seizing the vessel were somewhat clumsy, and conse- 
sean the patient often lost so much blood before the vessel was tied, that 

majority of Surgeons continued to prefer the cautery or some styptic for 
another century. It was not until the beginning of the eighteenth century 
that the ligature really became the only recognized mode of 
arterial bleeding. This result was brought about partly by the discovery o 
the circulation of the blood by Harvey in 1628, but chiefly by the invention 
of « really efficient tourniquet by Morel in 1674, Surgeons’ now were able 
to wore amputations without the fear of seeing their patients die of hem- 
orrbage during the operation, and from that time the real improvement in 


amputations commenced, 
Tn 167 Lowndbam, an English Surgeon, first Ia pe the of 
en 


oi jap which could be made to cover the divi id of the ~ 
as w ol early union without separation of the end of the bone. Thus 
there came to be two distinct modes of amputating a limb, the cireular and 
the flap method, each of which underwent gradual development and im- 
provement. 

Amputation by the Circular Method—The first improvement of the 
circular method of amputating, made after the invention of the tourniquet, 
was the introduction of what was kuown as the operation “ by the double 
incision.” This mode of operating was introduced into practice almost 
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1. To Proving A svrricieNr coventinc.—It was 
Geracker seisined ieee aie Dae 
ou! meter im 
line in whioh the cleatrix Isto 

je bone is to be divi 


SEES 


iE 


it such 
f the shrinking from the 
it from the contraction of the muscles. 
essary to provide another half diameter of covering at 
‘situations even this amount is barely sufficient. As 
above rule, let ier isapcine § Tools eto be amputated, the antero-po 
diameter of which, at sd as where the bone is to be sawn, is six 
a half of covering could be obtained in 

peeve cite tact aang 

one #ix inches Jong an: ier three; 3, two 
half inches long; 4, two equal flaps three inches | ra 
museli hone to such an extent as to pi 
covering on each side; 5, circular incision raising 
three inches, and another circular cut through the muscles with retraction of 
the soft parts from the bone for one inch and a half. 

The general rule that one diameter and 


and in various situations. In very old people the skin 

much of its elasticity: but it is not wise to shorten the TJ 
account, as the tissues being feeble aro less capable of withstandin, i 
ae . In amputation through in | 
tissues, the retraction is also reduced to a minimum on account of the 

of the parts; but here again it is unwise to shorten the 

is better to make it a little longer—as the flaps are very apt gradually to, 
shrink during or after the h re ed the stamp. In limbs in which the 
muscles have undergone extreme fatty tion, the retraction cansed 


ii 


by their tonic contraction is absent, #0 that the minimum co’ 
diameter and a half is ampty sufficient. In the lower third of the the 
covering should a be increased to two diameters to allow for the very 
excessive retraction of the long flexor muscles of the leg. In amputation of 
the leg by the long calf-flap, it is also ni to provide very abuedant 
covering to allow for the subsequent shrinking of the muscular tissue whieh 
forms the posterior flap. 

2. THAT THE SCAR SHALL NOT BE OVER THE EXD OF THE BONE—It ie 
evident, in the first place, that protrusion of the bone is more likely to seeur 
if the two flaps in » flap amputation meet exactly over its end; but the chief 

in placing the scar so that it shall be free from the bone is to avoid = 
ful stump. If the scar in the skin is adherent to the bone, it 
extremely Hable to ulceration from slight injuries. If the sear be 
well away from the bone, it is often posible in ears of the 
limb for the patient to bear a certain proportion of hi ton the 
pemaael which gives greatly increased steadiness in op an 


3, THAT 4 DEFENDENT OPENING Is TO BE PROVIDED FOR TINE EXIT 
DISCHARGE.—May be stated in other words thus: that the covering of 
stump shall be taken chiefly from the dorsal surface of the forearm, and 
from thi anterior part of the limb elsewhere. Perfect drainage Retains ey 
esential for union of avy wound by first intention, and consequently it 
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favorable results, on account of the tendency to accumulation of discharges 
between the flaps in the abeence of any proper system of drainage, is evident 
from the fact that in 1765, O'Halloran, ‘surgeon and man-midwife” at 
Limerick, recommended that the flap and stump should be dressed as sepa- 
mute sores, and that they should not be brought together till the surfaces 
wer covered by granulations. This plan did not, however, find much favor, 
and at the end of the last century Surgeons preferred the circular amputa- 





Fig. 21.—Ampatation of the Arm by the Circular Method. Sawing the Bone. 


tho in most cases, the flap operation being restricted almost entirely to the 
upper part of the leg. the lower part of the thigh, and the distal parts of 
the fet. Alanson and Hey, whose names have already been mentioned in 
nm with the circular method of amputation, pract 
the flap -peration in these situations, During the first fo rs of this 
century, however, the flap operation came greatly into favor in this country, 
and was, during the later period of that time, supported by the able advocacy 
of Liston, whe invariably amputated by that method, and who certainly did 
i nlerful rapidity and precision, Amputation by the double flap 
ill practised, ix thus performed (Fig. 22). 
flaps may be made either by cutting from 
nstixion—cutting from within outwards, Transtixion is adapted only 
toteshy parts, as the thigh or arm; but cutting from without inwards will 
te f afford the best result, and is indeed the only mode of forming 
in some situations in which the bones are naturally thinly covered, 
dorsal aspect of the forearm, the anterior part of the leg, or just 
the anklejoint, or where the soft parts have been wasted by chronic 









nd improved 






























vithout inwards, or 






















86 AMPUTATIONS. 


‘The flaps in transfixion should be made by a steady 
the soft parts may be evenly and smoothly divided. 
course be proportioned to the thickness of the lim! 
long, too much rouscle will be left on the stump, and 
tadly fusbiooed and pointed. Should the Surgeon 
this mistake, the wiser plan will be at oncw to round off 
fiape. Should they have been cut too short, the soft parts 
retracted, the bone cleared by circular sweeps of the knil 


Pig. 22.—Asnputation of the Thigh. Antero-porterior Piap Operation. Flaps wut by 
Teansdsion. 


bigh up as possible. The flap farthest from the vessels, as that on the outer 
of the thigh or arm, should be cut first. In making the inner 
sed care must be taken to wind the point of the knite well round 

Ne, 80 RE HOt to transfix and split the vessels, but to cut them as long as pos 
sible. Asa general rule, the less loose musole that is left on the stump, the 
better; hence, where there is an equal thickness of soft parts round the 
bone, as in the arm and thigh, the flaps should be cut short, well retracted, 
and the hone cleared by circalar rie ed of the knife as high a* necessary, 
‘The bone thus lies at the bottom of a deep hollow beyond the angle of junc 
tion of the flaps, and there is less chance of a conical stamp being left. 

Tn cutting a flap from without inwards, it is of the greatest importance to 
remember that the edge of the knife must never be turned towards the 
under surfice of the flap, but always towards the parte to be 
After marking out the flap with the point of the knife, the Sargeon takes 
the edge of the skin lightly between the finger and thamb of his left hand, 
and rilied it from the parte beneath. The portion of the flap which is thus 
raised is thorefore at right angles to the surface of the limb, and the knife 
must also be kept in a similar direction, or its edge will be turned towards 
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the haze of the flap, and by scoring its under surface will greatly increase 
the dangers of sloughing. The flap inust be raised evenly across the limb, 
anime side must not be allowed to get in advance of the other. When 
hands of areolar tissue are seeu passing from the flap to the parts beneath, 
tw operator must divide these at the end that is attached to the parts to be 
raed. There should be no hurry about raising a flap by dissection, as 
wier the influence of anwsthetics the lengthening of the operation by two 
vrthree minutes is a matter of but little importance. It is better to spend 
‘ror two minutes more over the operation, than to have tu reamputate on 
acount of sloughing of the flaps. 

Toe simple circular and the double-flap operations being thus brought to 
privtion mark the limits of the improvements in amputation which re- 
satel from the invention of the tourniquet; aud before the inveutiou of 
anesthetics Surgeons were divided in opinion as to which of the two methods 
su:t) be preferred when the nature of the case allowed of a choice. The 
aiveeates of the flap operation claimed for it the following advantages: that 
of performance, and could be carried out with great rapidity, 
ing pain to the patient; that the thick muscular cushion left over 
« ends of the bones made a better covering and rendered protrusion of 
tie bine less likely to occur; and that the accuracy of fit obtained by this 

J tavored union of the flaps by first intention. The advocates of the 
jar method maintained, that the light covering formed by the skin and 
was less likely to be displaced by the involuntary movements of the 
~. and was quite as capable of uniting by first intention us fleshy 
and that protrusion of the bone was not dependent on the method 
1, but upon insufficiency of covering. As long ago as 1783 it had 
n pointed out by Mynors that the muscular cushion was more an ideal 
than a real one; for in course of time the muscular tissue in the 
tan bevomes atrophied and absorbed, until after a few months the difference 
between a stump formed by the flap method and one 
nappreciable. The advocates of the circular method also m 
caved that the vessels being cut transversely retract more perfectly, and are 
a te bleed afterwards, and that the wound resulting from the opera- 
An n:that rostuged by the flap method. The great objection 
‘i loubtedly its tediousness and painfuln 
ion became undoubtedly the favorite with 
thetics, however, left the Surgeon 
t method of amputation furnishes the be: results. 
sof operation that were almost disearded thirty 
ndaney, and slurs are now most frequently 
i ardless of the greater length of 
«1 provided the result is more “satis actory. 

Asa result of the thoug nd Iabur devoted to ‘the improvement of am- 
certain general principles have 
nized as guiding the Surgeon in the performance 
be briefly stated thi 
ficient to meet 
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er the bone without the 








wuld be so performed that the sear, when the stump 
ball not lie over the end of the bone 


Je a dependent opening shall be provided for the exit of the 











shall be obtained with the smallest: possible 
hie healthy parts of the limb. 
these requires consideration more in detail. 





AMPUTATIONS, 


apes ad ot rs, ta the standard by 
ap ers, that 
amount of required is the lsnsabar of ie 
the line in which eee is to be peal and 
the bone is to be divided. In operati 
that if two oer erties. the dian 
Cece dee the bone is sawn, were cut, they Bs 
the bone; but each flaps in the Tivin 
sey on ‘account of the akeebing from the lay af the 
ent from the contraction of the muscles. tly, it 

ies to provide another half diameter of covering at least, and in 
peiaicon even this amount is barely sufficient. As an illustration 
above rule, let_us su} a limb is to be amputated, the 
dinmeter of which, at int where the bon so be aun i 
the necessary diameter a half of coverii be obtained in 
pelt ways amongst rats 1, One fe ya Bie ae tay ar 2, 
wal ‘one six inches long and the other th and a 
hi Hing aay 4, two equal flaps thre ice ng eee ion of the 

a poe to vee eo are ee REL halfof 
marae on each side circular incision raising the skin and fat for 
three inches, and another circular cut through the muscles with retraction of 
the soft parts from the bone for one inch and a half. 

The general rule that one diameter and a 


ee ee 
fe 


18, ery old people the skin 
much of its elasticity: but it is not wise to shorten the 
account, as the being feeble are Jess capable 
irvitating effect of tension. In amputation through Gretta int san 
tissues, the retraction is also reduced to a minimum on account of Ay ei 
of the parts; but here again it is unwise to shorten the covering—in 
fata te, make foal ttle lon the flaps are very ce nradiall ly to 
shrink during or after the h of the stump. In Tih, in which the 
muscles have undergone etree) tty tion, the retraction — 
their tonic contraction is absent, so that the minimum coveri 
aie Rael w bait Sa ep sufficient. In the lower third of the thi an 
covering should alwa: creased to two diameters to allow for the very 
excessive retraction o| the flexor muscles of tay leg. In amputation of 
the leg by the calf-flap, it is also 6 pevie re 
cover As allow for the subsequent shrinking of the muscular which 


ee Tut THE SCAR SHALL NOT UK OVER TID: EXD OF TIE MoNR—It ie 
eae in the first place, that protrusion of the bone is more likely to occur 
the two flaps in a flap amputation meet exactly over its end; but the chief 
aie ject in placing the sear so that it shall be free from the bone i to avoid a 
ful stump. If the scar in the skin ix adherent to the bone, it becomes 
aaaanaly linble to ulceration from slight alte. If the sear be placed 
well away from the bone, it is often posible in amputations of the lower 
limb for the tient to bear a certain proportion of ie weight on the end of 
peenel which gives greatly increased steadiness in walking on an arti- 
Vial 
3 THAT 4 DEPENDENT OPENING te TO BE PROVIDED YOR THE EXIT OF 
DISCHARGE.—May be stated in other words thus: that the covering of the 
stump eball be taken chiet eos ay tre ong tan fea 
from thy anterior part of the limb elsewhere. Perfect drainage is absolutel, 
essential for union of any wound by first intention, and consequently it 
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needle to point out the importance of so arranging the covering that the 
fare of gravity shall aid, and not oppose, the escape of discharges. In ex- 
ceptional cases, such as in some of the amputations in the foot, the advan. 
tage of the flap taken from the heel or sole in providing a covering upon 
hich the patient can bear his whole weight are sufficient to counterbalance 
the difficulty of drainage that sometimes is met with in these operations, If 
the covering be taken chiefly from the front of the limb, it is evident that 
ox only will gravity aid in draining the wound, but also that it will tend to 
keep the longer flap in its position. If the covering be taken chiefly from 
behind, as in the transfixion-amputation in the leg, the tendency of the 
hay muscular flap to fall backwards can be counteracted only by fixing it 
to the anterior by sutures or strapping ; tension of the short flap is produced, 
and it may slough over the bone; any insufficiency in external support 
allows the posterior flap to fall away, fluids bag in the gap, and speedy 
unin is impoeible. 

4. THAT THESE ADVANTAGES ARE TO BE GAINED WITH THE SMALLEST 
ACRIFICE OF THE LENGTH OF THE LIMB.—Experience has shown 

oaclusively that the danger of an amputation increases as the point at 

which the bone is sawn approaches the trunk. No fact in surgery is more 
oaclusively proved than this. It is evident that the bone can be sawn at 
the lowest possible point if the covering is taken equally from the two sides. 
Totake as an example, a limb, the antero-posterior diameter of which is six 
inches, and which consequently requires nine inches at least of covering to 
form a good stump, and supposing the nature of the case made it impossible 
to obtain covering from a point lower than the end of the bone to be sawn 
thmuzh, if it is to be taken equally from the two sides, the bone would be 
awn four and a half inches above its lower end ; if from one side only, nine 
inches. If, however, the anterior flap was five and a half inches long and 
the posterior three and a half, the advantages of « dependent opening and a 
sar removed from pressure could be obtained with the sacrifice of only one 
inch more bone than if the flaps bad been of equal length. The Surgeon 
i therefore adhere to the rule of taking the covering as equally as pos- 
the two sides of the limb only so far as is consistent with the other 
ls of a good amputation—a dependent opening for drainage, and a 
from the bone. A lung stump is more easily fitted with an arti- 
frial timb and gives the patient greater control over it. 

These essential features of a good amputation being agreed upon, the 
tions of the best material of which to form the covering, and the best 
it, remain to be considered. 
eons are now agreed that too much muscle in a flap is an unmiti- 
The objections to muscular flaps are, that they are heavy, and 
i placed ; that, supposing any voluntary 
it or involuntary jerking or twitching of the limb to occur, the sur- 

union is thus pre- 
rp edge of the 
lar flap bent over ite end ; that 
xtent after the operation, and 
rink for some time, thus causing a greater tendency to protru- 
bon and, lastly, that as in the end the muscle completely 
~ away, the idea that a muscular flap forms a better cushion than one 
pened of in and subcutancous fat only is erroneous. None of these 
toa covering composed solely of the cutaneous and 
but, on the other hand, in very emaciated subjects, 
from the direct pressure of 
x it is well to protect it by 
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zainst it, and consequently in such © 
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fispe are then dissected so as to expose the muscles somewhat higher than 
the angles of union of the flaps; and the operation is completed as in the 
ordinary circular method. This method of operating is especially indicated 
in muscular parts, such as the arm, thigh, or leg. The advantage of this 





‘Modified Cireular Amputation in the upper third of the Leg. 





procedure over the ordinary flap operation is very great in stout muscular 


a vis. 

Amputation by the Long Anterior Flap —tThe late Mr. Teale, of Leeds, 
in 1853, invented and practised a mode of amputation by a long anterior and 
a short posterior rectangular flap. The long flap is perfectly square, and the 
rule for its formation given by Teale is, that its length and. breadth should 
each be equal to half the circumference of the limb at the place at which the 
bones are to be sawn (Fig. 24). If the circumference be 12 inches, the length 
and breadth of the flap, both at its base and at its free extremity, should be 6, 
The short flap cut from the posterior aspect of the limb, or the palmar aspect, 
if the eperation be in the forearm, is to be one-quarter the length of the 

ier flap: in the case above supposed, it would be 1! inches. In per- 
the operation the measurements must be carefully made, and the 
ine of the flaps marked on the limb with ink before the amputation is 
+ tmeneed. Both flaps are to be made to include all the soft parts of the 
ert flap will always contain the chief vessels and nerves. 
sawn exactly at the angle of union of the flaps, without any 
on-of the soft parts, After the vessels have been secured, 
ed over the end of the bone, and attached by suture, 
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anterior flap is then doubled over on itself, i 
fitted to the free ond of the short flap, and a 
i applied where the terminal part of the 
nthe figure. F The results 0 
's hands were very tory. The advan- 
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tages claimed by Teale for his method of amputating were, that it provided 
ap abundant coeaciin free from tension. “Pike ttevidenly does, ax the 
covering: ee Ha li pons oe the teen freee ts Uh 
dependent | ld exit harge: when 
healed the ceatris is bebind the hones, and thi 

Po ES ight on atin 

tape ivanitay 6 r amputation in or dircet 
premeva' can ly be avoided, and when a solid, firm stump admitting it is 
of very essential service to the patient. Teale advises, however, that the whole 
pressure be not borne by the stump, but that it be reduced to one-half, the 
remainder being distributed in the agual way on the arp perso ‘the limb: 
thus not only relieving the stump, but securing greater iness of gait and 


firmness of step, In the a lity, however, no direct is 
reece upon ihn of a sip the alia of ri oka a 
eae a per la tlety est to possess no over 
vo oly ba ‘eo #0 phn ee utility of the mee ne i” 
ut, whilst enittii wan! possessed rectal 

method in the farreation aes cei eroe stump, apes io ihe owen 
extremity, we must oot close our eyes to certain disadvantages which 
to me to be inseparable from it, One dimdvantage cousists in the necessity 
of sawing the bone at a higher point when one ieee Oa only is a | 
wl wo Shorter ones more nearly equal in length are 
for instance, in an amputation of the thigh for injury about the kneejoint, 
the lor Reneanone flap in an adult would require to be about eight inches 
in and the femur must consequently be sawn at least as as this 
above the patella; whereas, in the ordinary ea rep two 
shorter flaps, cach about four inches in length, will be sufficient to 
cover in the bone, which may consequently be sawn at a 
lower point. Thus the rectangular method contravenes polite in 
amputation, not to remove the limb at a higher point than is absolutely 
necessary, the danger to Jife increasing with every inch that is removed; nor 
can it be considered to be advantageous in those cases in which length is 
essential to the utility of the stamp and the comfort of the patient, 

In ions for malignant di also, the long which has to be 


amputatio: 
cut in close Lethon d to the morbid growth, would run a far 
wot 


infiltration ld two shorter ones taken higher up in the limb, the 
hone in both cases being sawn at the same level. | 
Should union by the first intention fail and suppuration ensue, in the — 
rectangular amputation the thick fleshy mass which enters into the formation 
of the long flap becomes a source of great inconvenience, bulging out from 
under the skin, and requiring considerable management in the after-treat 


ment. 

For these reasons the unmodified form of Teale’s amputation is hardly to 
be recommended. 

At tho same time that Teale was recommending the long anterior flap in 
all parts of the body, Carden, of Worcester, was advocating ite Gru enn 
in a form of amputation invented by him for removal etd marine 
diately above the knee. In his operation, which will be 
the special amputations, a single long anterior flap was made, the ecteatstey 
o ereata at “Lillatarghe who fully recogatand he ed antages te uaa 

nee, of Edinburgh, wi 0 advan! 
me of afipctatica fa the Tower third of the thigh, suggested a modifica- 
tion hy which he hoped to obtain them with less trouble and without pr- 
ducing quite so large n wound. He made no posterior flap, but compensated 
for it by retracting the soft parts from the bones to an extent equal to its 
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length. The anterior flap was to be made a little longer than the diameter 
vf the limb; and, ita angles being rounded, it was allowed simply to hang 
over the endl of the stump, without being ‘folded upon itself as in Teale’s 
operation, The pvsterior parts were divided from without inwards by a 
angle sweep of the knife. By this methud, however, the bone was sawn as 
high up ax in Teale’s method, so that the gain was not very great. 

In 1580 Lister pointed out that the advantages of Teale’s method could 
te obtained with considerably less sacrifice of length in the limb by taking 
le covering more equally from the anterior and posterior aspects. A de- 
jendent opening for the exit of the discharges, and a scar placed behind the 
boos. may be obtained in almost all situations by making an anterior flap 
tothirds of the diameter of the limb in length, and a posterior half that 
length, as the bone iz in almost all parts situated more towards the anterior 
than the posterior aspect of the limb. In all parts of the limbs the flexors, 
being the muscles with the longer bellies, retract more extensively than the 
eitensors; and, consequently, if, when the operation is finished, the line of 
univn of the flaps is to the flexor aspect of the bones, it is quite certain that 
tbe scar, when the stump is healed, will be in a similar position. The method 
of operating, therefore, recommended by Lister as best suited to the amputa- 
tens uf the forearm, leg, and thigh, is the fullowing: An anterior rounded 
fap. equal in length to two-thirds of the antero-posterior diameter of the 
limb at the puint at which the bone is to be sawn, is raised by cutting from 
wut inwards. In the lower thirds of the leg aud forearm the bones form 
tv ianre a proportion of the limb that, in order to make sure that the scar 
thall be placed behind them, it is necessary to increase the length of the 
anterior flap to the diameter of the limb. In raising the anterior flap, the 
eperator will, if he think fit, try to take up some muscle at the base of the 
flap t thicken it up and so insure its vitalit This is always to be recom- 
mended for all parts in thin or feeble subjects, aud in the thigh in every 
patient. The flap is not, however, under any circumstances, to be too fleshy 
and heavy. A posterior skin-flap, half the length of the anterior, is next 
raisai. The muscles are then divided circularly and retracted from the 
é Ge tor a distance equal to at least one-quarter of the diameter of the limb; 
i better always tu retract for half a diameter. It is evident 
may be rather difficult, especially in secondary 
in which the tissues are swollen and infiltrated; but the dith- 
svercome by extending the incision upwards from the angle 
F her on one or both sides of the limb, to the point at which 
hams are to be sawn. ‘This mode of amputating combines the advan- 
tags beth the circular and flap operations; it has the light covering and 
excessive muscle of the circular, with the accurate fit, the good 
pd the well placed scar of the flap method. It is in tact a com- 
the fap and circular operations, and is, therefore, sometimes 
7 ys eombination method.” 

Amputation by the Oval Method, which is 
. ere or tees and disarticulations at the shoulder and hip, 
air amputation with a longitudinal incision made up 
fe the retraction of the soft: parts and the exposure of the 
. disarticulation is to be performed. The oval form is given by 
fotaits off the angles formed by the junction of the longitudinal with the 
crosae incision, When the longitudinal incision is continued tor some « 
the commencement of the true oval part, the operation is: fre- 
jerbty speken of as amputation by the “rac i > 
Sawing the Bone.—In all methods of amputatin 


sate inn made through the seft parts, the bones must be cleared ie the 
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the soft parts must be firmly 

hinwelf, if be stands so as 
take hisown flaps. For the purpose of retraction the hands are 
sufficient, though some Surgeons still use retractors made of of 
calico or linen. The retractor must be about two inches 


lightly other. The assistant then, 
the two tails in one hand and the undivided end in the other, pulls 
forcibly upwards. If there are two bones, the divided end must be torn into 
three tails, the middle one of which is passed between the bones, Retractors 
are of use only in circular or combined Edie berbitleyer rice af 
the pure flap they are unnecessary for retraction of the soft 
but they are of use in protecting che museles from the teeth of the saw 
and in keeping the surfaces free from the bone-dust; for the laceration of 
ek by the saw, and the imbedding of bone-dust in thei 
stance, interfere seriously with union, If » retractor is used, the final 
aach the eae a leted after it bas been applied, 
wi! there non x sng bone, by a fem colar veep of 
heel to point round the under segment of the bone, and 
eet ae aE the opposite direction. If there 
must be taken in clearing them not to direct the edge of 
into the interosseous space higher than the line to which the saw ix to 
"| i Jest any artery be cut where it will, on account of its retraction, be 

It to secure it. 

‘The bone having been properly cleared, the flaps must be firmly retracted, 


i 


Ef 
ratbie 


in order to allow the saw to be applied opposite the point of 
incision through the soft parts. In order to saw the bone quic! 
steadily, there are several points deserving attention, The first cut 
be made so as to form a deep groove to receive the teeth; to do this, the heel 
of the saw is steadied against the left thumb, which is pressed on the 

and the instrument is drawn fairly and sharply along the whole line of its 
teeth from heel to point. heat Ses ea Seoaleers eee 


EE 


hi 
saw; and the bone may then wickly cut through by long, 1 
sweeping miopeedecta ed Ch fanart rs ee atiha posi : 
ipa ly changed from the horizontal to the vertical ms ress 
assistant must carefully support the to be ; neither 

ing it, 0 as to snap the bone as it is weakened by sawing; orice 
as to run the risk of locking the saw. When there are two bones 

in the limb, a8 in the forearm, they should be cat through at the 
same time; bat in the leg, the fibula, being the weaker, should always be 
first divided. Should the division be made irregularly, and splinters of bone 
Profety these must be snipped off with eutting-pliers. 

‘Arrest of Hemorsiage—A fer the limb has been removed, the first 
thing to be done is to restrain arterial hemorrhage. The vessels are to be 
secured by some of the means deseribed in Chapter XIV. The means most. 
conmonly adopted in the present day are torsion and ligature with papa 
catgut, whieh may be Jeft in the wound without fear of aftertrouble. What 
ever means of arresting hemorrhage are adopted, all vessels visible on the 
surfaces of the flaps should be secured before the tourniquet is removed, the 
Sargeon being guided by his anatomical knowledge to 
more important branches, In addition to the main trunk, from two to four 
or six smaller vessels usually require to be secured; but either 
from the existence of maliguant disease, or of extensive suppuration in the 
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limb, the stump is excessively vascular, and a very large number of ligatures 

may be required. I have, in these circumstances, more than once had occa- 

fea w apply between twenty and thirty ligatures to vessels in the arm and 
rb 


Free arterial bleeding will sometimes take place from a point in the cut 
surface of the bone, in consequence of the division of the trunk of the 
aurent artery. This hemorrhage is best arrested by pressing one or two 
xnads of carbolized catgut twisted together into the canal; or, if this 
thoald fail, it may be plugged with a small piece of carbolized sponge, which 
sill become buried in the stump and absorbed almost as easily as the catgut. 
The old plan of inserting a wooden plug with a wire to it should never be 
revrted to if other means are available, as it is certain to serve as a centre 
of sappuration and causes disturbance of the wound when it is removed. 

It ts impossible to take too great care in arresting not only all arterial 
hemorrhage, but all oozing of blood before closing the wound. It is to 
punstaking and patient arrest of every trace of bleeding that the great 
weccess of some Surgeons in obtaining primary union is in part to be at- 
tibated. To have to open up the wound to secure a bleeding vessel within 
mhour of the operation is one of the most annoying accidents that can 
happen to a Surgeon, and is most damaging to the prospect of speedy union 





Fig. 24.—A Stump showing the mode of applying Suture and drainage-tube. 
A drainage-tube. 


1, but even this is less injurious than the distention of the flaps 
. the result of oozing which, perhaps, stops just short of 
cng the Surzeon tw open up the wound for its arrest. 
Closure of the Wound.—The hemorrhage having been arrested, the 
as-ring is brought t pr over the bone by means of sutures. In a well- 
mp the covering is so loose that no force of any kind is necessary 
the edges together, consequently, adhesive plaster can scarcely ever 
t required. In enses in which a strictly pti dressing is being used, 
ausared silk or twenty-four hours ina 1-in-20 solution of carbolie 
tures, If the dre is such that decomposition of 
i<-harges is possible, it is better to use metallic sutures, as they do not 
meth the septic matter, and are consequently quite unirritating vy are 
serting the stitches, it is better to put in two or three very 
> or wire, at intervals of about one inch to one 
They should get a good hold of the skin and fat 
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for at lenst one inch from the edge of the wound, These bear any i 
that. arise from swelling or retraction, Between them finer sutu 
must be |, at intervals of about half un inch, bringing the skin 

into accurate apposition. Such close sewi: 

to any hope of union, unless a proper exit 

by drainage-tubes. These are best made of India-rubber, 

ways be one at each angle of the stump, and, 
the size of the stump, a third should be inserted 
ge-tubes must be cut level with the surface of the wound, and 
must not be forgotten to fit each with a couple of th: 

Hoot whieh has : Laat : oh tere this 
wi wen’ . 
Dressing the ret ay carck leaves clean-ent wound, which 
abet les Shad ele hes aac Pisani 
ment inci , and which will be fully bed. 
rey may be ame up baety thus: 1. Removal of all soagulbey 
itus, or other rele r{ a coaptation | 
3. Efficient drainage ; f Berieot reat of the pars 8. el 
to cleanliness—the most perfect cleanliness consisting in the absolute 
vention of decomposition of the discharges. The most important 
of treating stumps are, the antiseptic dressing with carbolic gauze and the 
pares eotton-wool (salicylic or iodoform wool) dressing. Good results 
have obtained by some Surgeons with the so-called open treatment— 
that is to say, no dresting at all. Among the best results are those obtained 
by the late Mr. Callender. His method ementially in the use of a 
drainage-tube for from twenty-four to thirty-six hours, placing the stump on 
a well-padded splint, to which it was bandaged, so a8 to prevent all voluntary 
movement and disturbance by involuntary twitchings, and dressing the edt 
edges with lint soaked in carbolic acid and oil, and 
necessary with a glass brush dipped in a strong spirituous solution of car- 
ic acid. 

No mode of dressing will, however, give results unless perfect drai 
ie la btatcad hy the ued ot ben RS re the more essential in the 
present day because almost every Surgeon now washes the stump with some 
antiseptic solution, which, being necessarily an irritant, increases greatly 
amount of the serous discharge for the first twenty-four hours; and the old 
ligature with its ends tag ‘ing almost cons | 
abandoned, that source of drainage has disappeared. 
that a stump gets sat greatly upon the skill with which it is handled by 
the Surgeon at the dressing. The stump should be supported on a pillow, 
and the weight of the bed-clothes takeu off by a cradle; or should the eov- 

anos poner, muscular flaps, it may advantageously be placed 
wire t. 

In some Pemaralthough the flaps may appear abundant at the time of the 
operation, the retraction may mach eon which was anticipated, and 
ao wide granulating surface may be left after the deep parte have healed. 
‘This is most common in amputations in the thigh by antero-posterior flaps. 
Tf the flaps have really been of sufficient length, il 
itself, contraction of the lating sore gradually bringing: 
eden er again. The healing of the stump under these conditions 
hastened by applying weight extension, which is done thus: 
dinchylon plaster ix cot of sufficient length two reach to the 
the amputation on the anterior and posterior 
form a loup extending at least one foot beyond the end of 
width at each end must be nearly half the circumference of the limb, and in 
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ampotation might probably extinguish life at on 

Ree ae bey cearatiat tha irst limb, until 

had passed off, before the second was amputated, it might 

so; butif the patient were not too mach depressed, the 

rapidly consecutive double amputation would probably be the safer course, 


On examining the structure of a stump after one or two years have 
from the time of its formation, it will be found to be composed 
fibro-cellular tissue, any muscular substance which may have 
its formation having completely atrophied and coer 
which may have been divided will be either lost in 
scar, or will be found to huv 
naicte Ae ee The end ie a le 
and the medullary canal closed by a layer of compact 
bone. The vessels ure obliterated as bi 
nearest branch and converted into fi 
ends of the nerves are thickened, 
axsume a bulbous form (Fig. 27). 
these rounded or oval tumors, they will 
be composed of fibrous tissue, among whi 
numbers of new nervous fibrille twisted 
upon each other in all directions, 
The proper adaptation of Artificial Limbs ix » 
matter of considerable uence; and the ingeni- 
Fig.27—Endinge of 00S contrivances that are at the preset day applied 
NervesinnSiump. to stumps leave little to be |. The Surgeon 
had better leave the details of these mechanical con- 
trivances to the instrament-maker; but he should see that they are mude 
light, consistently with sufficient strength and su, and that the end 9 
the stump is never injarjoodly upon by . Thus, after am) 
tion of the thigh, the artificial limb shoaldl cake its chief it 
the lower part of the pelvis and hip. In amputation immediately below the 
knee, this joint should be bent and received into the socket of the instru- 
ment; and, if the amputation be at a lower point than this, and the stump 
be extended into the artificial limb, its end must be protected from injurious 


eS all ieapeiaio of the Hi limb in which poweriies — 
satisfaetor ‘ing, not it to 
erat ng & fy eee Rapeke bone, 


the sear well behind it, the patient 
of his weight, at least, directly on the end of the stam, 
give increased steadiness in walking, but it is said to ish the 
to excessive atrophy of the soft a which sometimes occurs in old stumy 
The plan recommended by Teale of gradually reeriuny te end of 
stump to bear pressure will be found most. satisfsctory. pationt must 
lar pieces of flannel of the same diameter as the 
imb. He first puts in a sufficient number of these 
ie just touching the stamp—after this he adds 
stump mes accustomed to hear the necessary di 
amputations through the knee-joint or condyles of 
or Pirogoff's amputation at the ankle, the t should be able to 
whole weight on the stamp without difficulty, 
Morn Coxprrioxs or Srumps.— osteo-myelitis, that is 
septic inflammation of the medulla of the bone, when the canal has b 
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the ; but in other cases may occur, though the stump has been 
sil fashioned, in Serotheet of "the soft whieh hits been the 
seat of inflammation and suppuration before the amputation, 
during the granulating process so a8 to denude the bone. In such cases as 
these, great retraction and contraction of the Hapa are apy tases ost d 
cicatrization, o that the bone may never be covered at all, but be 
at the bottom of an irritable ulcer; or, if the soft parts do coalesce, the 
cicatrix will be unable to support the slightest pressure without becoming 
ulcerated. In these circumstances, the only remedy consists in laying open 
fem, and cutting a three ae ae 
ie Fauleat, whose stam) represen! m accom| 

(Fig. i was under the mine Ch her Heath in Vintec 
Hospital. The arm had been amputated in the bush in South Africa. 
protruding bone was completely covered by a thin cicatrix. 

Aneurismal the arteries of a stump is extremely rare 
‘The only case of disense of the vessels with which I am acquainted is one 


ig. 90,—Aneurisinal Varkx in Stump, 


described by Cadge, in which an ancorismal varix between the posterior 
tibial Bat veins formed in a stump after disarticulation of the ankle 


joint (Fe. a). 

and Spasmodic Stamps.—The nerves in a stump naturally become 

somewhat expanded and bulbous; and no material inconvenience results 

from this condition. But it occasionally ha: that a distinct tuberuse 

enlargement forms in connection with one of them, and attains the size of 

cherry or a walnut; and, this being preased against the end of the bone, the 

stump becomes th peer ppl aarp iy (ibe Sea 

ticularly whenever it is touched, when a sensation like an electric is 

felt. In such circumstances, excision of this bulbous extremity of the nerve, 

or reatetion of the stump #0 as to remove the end of the bone and the whole 

of the cicatrix, 

twig may 

more limited excision will remove the pai 

stump, which may happen in the 

entirely dependent ou local causes, there is another condition 

stam) ace not only the seat of intense pain, but of continuous convulsive 

twitehings. This form of painful stump arises partly from constitutional 

causes, and most frequently occurs in females, more particularly in those 

who are of the hysterical temperament, and are or have been subj 

ralgic pains elsewhere. In these cases the 

the stump is incrensed ; it is the sent of convulsive jerki 

the pain is more or less intermittent, being incrensed u 

various emotional and constitutional causes. In euch cases, the treatment 

should be conducted on the oom ples that will be fully discussed 

when we come to «peak of Noural; No excision of the nerves of the 

stump, or even amputation higher up, is of any avail; the disease, being con- 
tutional, will certainly return in each successive stump, until at Jast the 
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septic poisoning; Hospital Gangrene, an 
tion, terminating ify in death of the affected part 
tive inflammation of a specific nature, spreading wid 
ied hy grave stntionial titi 
be attributed directly to foul wounds and over-crowding. 
The ive pneumonia often mentioned as a cause of death after amp 
tations, is most probably always an effect of septiemmia, pywemia, or 


ing. 
Lastly, one of the commonest causes of death in hospital reports is Ex 
tion. This term is used with excessive looseness. Some Su 
employ it occasionally as even nieeond with shock or ipse, In 
jority of cuses, however, it really means that the patient is gradually worn 
Me OO rl a orat Decl Bel vaeclny fue 
chronic poisoning by the absorption of the chemical jucts of putrefaction, 
Tn others it means that the patient died from the of severe traumatic 
fever, of ic origin, commencing on the second day, before he had fully 
recovered from the shock of the operation. It doubtless covers, therefore, 
many conditions which should fair! Sige included amonget septic diseases. 
Shock is a frequent cause of death after primary amputations of the larger 
limbs; but till quite recently pywmia was the most frequent cause of death 
after all amputations, nearly one-half of the ee that died perishing 
from this disease. in 1859, has shown that, at Guy"s Hospital, it was 
futal in ten per cent. of all amputations, and in forty-two per cent. of 
cases, and that it was most frequent after amputations through ti 
tissues of which were in a normal condition, and where # large surface of 
bone was exposed, as in gcd phere) for injury, and in the removal 
of limbs for tumors, talipes, ankylosis, ete It was not so common alter 


aera performed for chronic joint-disease. 

© ciredmstances which more specially influence the general result uf 
amputations, as well as the particular cause of death after the o; may 
be divided into two classes: «. Those that have reference to the cone 
oe of the patient. §. Those that are connected with the 


operation itself. 

©. To tho first class may be referred 1, Age; 2, General Health; 3, Shock; 
and 4, Septic Diseases. 

is an oe en iieportent ionnecee on the ae of amputations. as 
a rule it may be stated that, ‘ou patient, pate 
Tikelihood of a eects result. Atan arly period of life there a 
Sats of resisting the effects of poring y pels matter and of 

lood. The feebler tissues of old people inflame and slough more rendily than 
those of younger individuals, when exposed to the irritation of d 

matter. The introduction of the antizeptic treatment of wounds how- 
ever, greatly reduced the dangers of amputations after middle-life. Volk- 
mann, of Halle, has published the results of 48 cases of major amputations 
performed in patients above 50 years of age. He excludes from considera- 
tion al) cases in which the amputation was performed during septicarmia, all 
double amputations, and some few cases in which thi it died of causes 
independent of the operation. Of the 48, only 2 di of tetanus, and 1, 
an habitoal drunkard, 60 hours after the operation. The patients’ 
wore, 30 between 51 and 60, 13 between 61 and 70,4 between 71 and 80, 
and 1 patient, aged 84, recovered from an amputation at the knee, enone 
the exclusion of all complicated cases makes these statistics more favorable 
than they would otherwise have been, the results must be looked upon ns 
most encouraging, showing that under the improved treatment of wounds, 





98 AMPUTATIONS. 


amputation might probably extinguish life at once; and, if it 

to alien after the removal of the limb, until the — it Che ert 
had pai Ee retin cecal aan oar tated, it 

50; et he patient were nt to mich jepresed, the fh plows hich 
rapidly consecutive double amputation would probably be the safer course. 


‘On examining the structure of a stump after one or two have 
from the time of i its formation, it will be found to be peter eA 
ester tie any aay moe ecletsceace tee may have 
its formation hav’ trophied Any | 
which may have henedtiy aivbded vill be either lost in the fibrous 
scar, or will be found to bave formed new : 
ments to the bones. The end of the bone ix 
and the medullary canal closed by a layer of 
bone. The vessels are obliterated as high a» 
nearest branch and converted into fibrous cords, 
ends of the nerves are thickened, and. 
assume a bulbous form (Fig. 27). On | 
these Banat ot fine ime they will” es found to 
rous tissue, among which are grent 
numbers of new uervous fibrille twisted and rolled 
upon each other in all directions. 
‘The proper adaptation of Artificial 
matter bas ewig ery i 
1. S7-—Endingse of ous contrivances tare at the present day Baia 
lige te akg to stomps leave little to be awed! The 
had better leave the details of Te mechanical 
trivances to the instrument-maker; but he should see that they are made 
light, consistently with epee strength ae Tsing and that the end of 


the stump is never inju ce Re miecel 
tion of the ate the ariel imb tool te id take its {ts chit point from 


the lower part of the pelvis and hip. In amputation immedi below the 
knee, this joint should be bent and received into ee socket of 

ment; if the amputation be at a lower point than thi in 

kad extended into the artificial limb, its end must be pro 


Pina all amputations of the lower limb in which the Surgeon has su 
jucing # satisfactory loose covering, not adberent to the bone, 
the scar well behind it, the patient ld be encout et 
his weight, at least, directly on the end of the stam) ‘ot only dows 
give increased steadiness in walking, but it is said to 
to excessive atrophy of the soft which sometimes Lerens in ae 
‘The plan Recon by ; Teale ot pele 
stump to ressure will be found most satisfactory, eee 
re a number of circular of flannel of the same diameter 
et of the artificial limb, He first puts a a apap number 
form a just touching the ane ate ae ans daily 
rt mes necustomed to bea of pressu) 
tutions through the Lecaitee or condyles nary ee Pe 
irogoff's amputation at the ankle, the cent should be able 
hole weight on the stump without difficulty. 
Morump Cosprrioxs or Srusrs osteo-myelitis, that 
soptic inflammation of the medulla of the bone, when the caval 
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nara ell bat in other eases they may occur, though the stump 
skilfully fashioned, in consequence of the soft whieh have 
Beat qrecleraiestos and mre ere Weems 
during 16 julating process #0 as to denude ne. a 
these, Aerts contraction of the flaps are apt to 
cieatrization, #0 that the bone may never be covered at all, but 
at the bottom of an irritable ulcer; or, if the soft parts do 
cicatrix will be unable to support the slightest pressure wi 
ulcerated, In these circumstances, the only remedy consists 
Lr Cael off about three fe of a bone, 
jent, Whose stump if represen| 19 ie accompan, 
(Fig. a was under the an of Chris Heath in University 
Hospital. The arm had been amputated in the bush in South 
protruding bone was zeta covered by thin cicatrix. 
Aneurismal it of the arteries of a stump is extremely rare. 
The only case of disease of the vessels with which I am acquainted is one 


ti 
zi 


Hu 


i 


Fig. 10,—Aneurivmal Varix is Stump. 
described by Cadge, in which an ancurismal varix between the 


tibial Cae veins formed in stump after disarticulation of the ankle 


joint (Fig. 30, «). 

P and Spasmodic Stumps —The nerves in a stump naturally become 
somewhat expanded and bulbous; and no matorial Seieoetvartion results 
from this condition. Bat it oceasionally happens that a distinct tuberose 
enlargement forms in connection with one of them, and attains the size of a 
cherry or a walnut; and, this being pressed against the end of the bone, the 
stump becomes the seat of intense pain of « neuralgic character, apt 
ticularly whenever it is touched, when a sensation like an electric is 
felt. In such circumstances, excision of this bulbous extremity of the nerve, 
or resection of the stump #0 as to remove the end of the bone and the whole 
of the cicatrix, is necessary, and will effect a care, Sometimes a nervous 
twig may become implicated in, and compressed by, the cicatrix. Here a 
more limited excision will remove the pain. Besides this form of painful 
stomp, which may happen in the strongest and healthiest subjects, and is 
entirely dependent on | causes, there is another condition in which the 
tum) es not only the seat of intense pain, but of continuous convulsive 
u ings. This form of painful stump arises partly from constitutional 
causes, and moat frequently occurs in females, more particularly in those 
who are of the hysterical temperament, and are or have been subject to neu- 
ralgic pains elsewhere. In these cases the | cutaneous sensibility of 
the stump is increased ; itis the seat of convul ve Jockin as ee 
the pain i more or less intermittent, being increased under the influence of 
various emotional and constitutional causes. In such cases, the treatment 
should be conducted on the general principles that will be fully discussed 
whon we come to speak of Neaiisio No excision of the nerves of the 
stump, or even amputation higher ap, is of any avail; the disease, con. 
witutional, will certainly return in each successive stump, until at last the 
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‘Thus, in the British army in the Crimea th 
be pee of the uj 
35; of the foot, 16; of the leg, 37; of nee, of 
of the ho 100; figures most Coditable to the skill of the 
Est show ae ps ey tendency to increase with the size of 
moved, the French army ae 
sone pnnyatasicd of the forearm 
ae 61; of the foot, 76; o the eg 3 
of the hip, 100. fling campaign 
of the mortality in the rent rte mee hares 
wounded Austrian: fo arm, 
55; leg, 70; kneejoint, 75; thigh, 78; hipjoint, 
American rebellion the percentages of mortality were as follows, showing 
markedly how Files it se me in secordance with ‘ei: ee oi gar 
red; wrist, 5.5; forearm, 212; 
Oe of qo 2: ankle-joint, 134; eg 38 ‘hee ba; 


feat hit ppt) 

and of these 41, oF OF per cent edt whilst in 

saat egeeen inate peep or 56 per cent. In the 

French army in the Crimea, according to Chenu, of 81 amputations of the 

gta tee upper third, 37, or 60 per cent., died; in 91 amputations at the 

rd, there were 63 deaths, or 69 per cent.; and in the lower third 

there wore 101 cases, with 59 death, or 584 per oot. Tn the Italian cam- 

paign of 1859, according to the same abority,, there. ree Sones 
the thi at the upper third, with 43 deaths, or 93 <9 


in 145 at the middle third, it was 27, or 18 per cent.; and in 55 at the lower 
third, it was 6, or 11 per cent. 

Not only do the size of the part removed, and ts prox to the trank, 
materially affect the gonernl salle after am) ese conditions 
also influence the particular cause of death. us, ton ths ampo- 
tations, as of a too, for instance, death occurs only in unhealthy states of 
the constitution, from the occurrence of ernie, or of some of the various 
forms of diffise inflammation. Death the larger amputations more 


Surgical Dictionary ; Sir J. Y. Li rectly yon eee oe eae 
Journal for June, 1869; various statist) in the Sirece nh Hospitals; M. 
Chonu's Satoru’ pei returns on progert rena nH the 
Crimean War, aod in the Ttallan Campaign; and kee atc by the 
nora} of tho United States Army regarding the War of the Rebellion, 
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frequently results from causes connected with the operation itself, as, for 
instance, secundary hemorrhage, shock, or exhaustion by the abstraction of 
the large quantity of blood contained in the limb, as well as by that lost 
during the operation. 

2 The Part of the Bone that is sawn through may influence the result. 
Ampuatations through the cancellous ends of long bones are less dangerous, 
in ane Feepect; than those through their shafts, in consequence of the medul- 
lary not being opened when the section is made near the articular end; 
‘» that the liability in septic cases to diffuse suppuration of this cavity, and 
consecutive phlebitis and pyzemia, is diminished. 

3. The mortality resulting from amputations is perhaps more directly in- 
fluenced by whether the operation is done for Injury or Disease, than by any 
ather cause, being far greater in corresponding limbs after injury than dis- 
ease, except as regards amputation of the forearm. In the following table 

may be seen the results of 307 consecutive cases of amputation performed at 
Taiversity College Hospital up to May, 1871. Of these 307 cases, 79 died, 
yielding as nearly as possible a mortality of 25 per cent. 





RESULTS OF AMPUTATION IN UNIVERSITY COLLEGE HOSPITAL. 











Sear. Issurr. Disease. 
Cases. Deaths. Per cent. Cases. Deaths. Per cent. 
Thigh, . =. «89 2859.0 8 18 20.9 
Legand foot, . 44 14 318 ma 10 1 
Shoulder and arm, 12 5 4L6 24 8 : 
Forearm, . | 8 0 0 20 1 5.0 
Towl,. 9. 1038 420 40.7 2H 87K 


Malgaigne’s statistics from the Parisian hospitals illustrate this equally 
dearly. as will be seen in the following tables. 





‘Sear. Issery. Disease. 
Cases. Deaths, Per cent. Cates, Deaths, Per cent. 
46 3474.0 153 60.0 
9 50 112 49.0 
” 6 668 2 3B 108 
30 56 bl 893 





The tullowing table gives the result of numerous cases in civil practice, 
ouliccted from various sources. (See note, page 107.) 


Peet Isavay. Disease. 
Deaths. Deaths. Per cent. 


a7 32.5 





icted by the injury, with its subsequent evils, appears to be 
v4e of the principal reasons for the greater mortality after amputations for 
ury than after those for disease. After amputation for injury, also, there 
ba creater liability to the occurrence of gangrene of the stump, as the in- 
sine may be carried through tissues which, though apparently sound, may 
te ~. bruised as tu be beyond recovery. Pyzemia, formerly equally fi 
iu primary and secondary amputations, should now be equally 
baustion is more frequent after removal of a limb for diseas 
case the operation is necessarily performed on patients already wea 
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rf disease, however, especially in affect 
oF ten jut tw nd at cme peo bo a hom 


Se mate the Dinsdn for which the ssaipale eae 
influences its mortality. Thus amputations for malignant 
fital than those for caries of bone or diseazed joints. 


ternal organs, often of the same nature as that f 
a is found after death in a 
after ampatation. When suppurative 
acute, amputation, more icularly if the 
sb a the knee, is at by very unfavorable resull e 
See nece a sesaliy satierts from severe febrile disturbance, the result ot 
absorption of septic matter int, and amputation under 
such circumstances is oquently followed by But 
the disease has once become chronic, ci ooeae the 
tation is performed exercises but little influence on the mortalit; a 
pete etnn cau estes seater pen a patient's constitution is worn 
out by ce 
Amputations of expediency—thoso performed for the convenience of the 
pate in cases eens or ankylosis, but not necestury #0 flur nx Tiffe is 
eorned—are especial) ae as shown Sepa t Guy's Hospital, 
death ha fallow ao bee these Bark: lower ex- 


5 voit Amputation in cases of injury an Tree rn 
mined, viz, the influence exercised by that ine “pe 
infliction of rang epee ea lloyd rr rid arts, Not valy the 
rate of m ty, but the conditions that immediately occasion the fatal 
event, are influenced by the period at which the Peat is performed. 
Ampatationa for injury are commonly divided by Surgeons into Primary 
and 7 the primary being those that are zrformed daring the rae 
twenty-four or thirty hours, before any spreading inflammation or traumatic 


RESULTS OF PRIMARY AND SECONDARY AMPUTATIONS IN CASES OF EXJURY, 
AT UNIVERSITY COLLEGE HOSPITAL. 
Parmanr, 

Cares, Dearbs. 
Thigh, « > uM 
Lag und foot, i 
Shoulder and arm, 
Forearm, . ‘ 


‘Sear, 


‘Total, 


fever has developed itself, By secondary amputations, many Surgeons 
those operations that are practised after pepe twenty-four hours; 

others again more correctly restrict the term to those that are done 
suppuration bas been fully tetablished, when the surgical fever is 
to subside us granulation-tissue springs up to present « barrier to 
tion by the ad perk of the septic poison. Those who thus li 
of the term accondary, call all the operations performed between the 
the first day and the period of full supparation “intermediate,” 

tinction is of some importance, as operat performed during high 
fever are extremely fatal. In the following. table, the cuses are di 
merely into primury and secondary. The ‘eases have been collected 


Ee 
ae 


Hy 
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various sources, and the table shows the relative results of primary and sec- 
ondary operations in civil practice. * 








Sear. Primary. Srcoxpary. 
Cases, Deaths, Per cent. Cases. Deaths. Per cent. 
Thigb, 153 65.1 156 85 544 
a 178 43.9 150 72 48.0 
Arm, . a 28.6 15 32 420 
Forearm, 16 84 27 6 22.2 
Total, =. 1106 426 38.5 408 195 47.7" 


While the percentage of deaths after primary amputation of the thigh 
exceeds that after secondary amputation, the rate of mortality in amputations 
of the leg, forearm, and arm, is greater after the secondary than after the 
primary operation, especially in the upper limb, Primary amputation of 
the thigh is, indeed, une of the most fatal operations in Surgery. Thus, of 
46 cases of primary amputation recorded by Malgaigne, 34 perished; of 18 
cae in the Maseachusetts Hospital at Boston during the five years 1863— 
1564, 15 died: 9 cases out of 10 died at the London Hospital during the 
years 1863-1866; and of 24 cases recorded by South, Lawrie, and Peacock, 
as vccurring at St. Thomas's Hospital, the Glasgow Infirmary, and the Edin- 
bargh Infirmary, every one perished. The danger of amputation of the 
thigh fur injury is increased in proportion to the height at which the limb 
is wevered. It is least in those cases where the operation is done for injury 
of the leg or knee-joint, and greatest when it is performed for compound 
fracture of the femur, recovery being then very rare. This excess of mor- 
tality after primary amputation of the thigh must be referred mainly to the 
intensity of the shock, whether produced by the operation itself, or, as is 
more uften the case, by the injury which has rendered its performance 
Decestary. 

In primary amputations of the leg, arm, and forearm, however, the influ- 
cave «f this cause is relatively less, while in secondary amputations of these 
farts, as well as of the thigh, shock is much less intense. In these the dan- 

ia, gangrene, diffuse inflammation, secondary hemor- 
morbid conditions that are favored by defective hygienic 
ch appear to exercise a more uniformly unfavorable 
ondary amputation than shock docs over the primary. 
secondary amputation is, in general, more fatal than 
Thus, Faure saved only 30 out of 300 secondary amputations, 
saved three-fourths of those in which he amputated primarily 
ula war, the mortality after secondary amputation of the 
y was twelve times, and after secondary amputation of the 


























sary prac 
























ewer tit, three t as great as after primary amputation of these parts. 
the Bri my in the Crimea, from the 1st of April to the close of the 
war. th of mortality pe after primary and seconda 





amputati low: After pronary amputations at the shoulder, 2¢ 
ef the arm. 17; of the forearm, 3; of the thigh, 62; of the leg, 30; and of 
the fe 17: after eecondary amputations at the shoulder, 66; of the arm, 31; 
of the forearm, 28; of the thigh, X0; and of the leg, 76. _ Or, for the upper 
v. the whole rate of deaths after primary was 15, against 41 after 
sevendary amputation: hilst, fur the lower extremit cluding the foot, it 
was 40 per cent, for the primary, against 78 for the secondary. 



















Ti Wer who wishes to pursue this subject further will find a very large body 
ues on the results of amputations in the Inst edition of Cooper's Surgical 


Dnetwnay 
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In the American army during the war of the rebellion, the mortality after 
primary amputation of the thigh was 54.13 por cent.; and after secondary 
amputations, 74.76, In the French army in the Crimea, on the d 
‘the mortality after primary amputation of the thigh and arm—amounting in 
the former limb to above 90 per cent.—was greater than that after the 


Leet ration. 
As Serenity been observed, not only does the rate of mortality differ 
second: ions, but also the couse of death, 
tay Although death f from jia and septicwmia is b; in these 
on, jia and septicemia is by no means rare 
cnses. Secondary pest tes for injury most comely carry off 
patient by the supervention of septic the 
that are of most frequent occurrence, the stump 
first ace eel fer arptation of the thigh for ajy 
tation. Th be ae Ln anette with yemin, po 
ampu en,  erysipelas, phle 
ai and Cains the iow fo uf il Toflarooantion or | 
, as pneumonia, pleurisy, and diarrhow—all probably septic 
paioing™ en hee dtl mia, complicated by congestive and 
supparative pneumonia, is the most itt cain af daniiatier 
amputation of the leg and arm. Secondary hemorrhage to such an extent ms 
to prove fatal is of rare occurrence, 
uMMany.—On reviewing the whole subject of the causes of death after 
amputations, we cannot but come to the conclusion that the is 
influenced more directly and distinctly than that of any other 
excupt perhaps ovarictomy, by the hygienic conditions to which the patient 
is subjected after the operation. The luences arising from to 
an atmosphere vitiated by the emanations from the decom 
from suppurating wounds, and to those various combinations of conditions | 
that are summed up under the one general term “Aospitatiam,” exercise 50 
important a bearing upon the death-rate after amputation, that, in order to 
arrive at a just estimate of the bie chances of recovery in 
ease, it becomes necessary not only to consider whether the operation done 
for injury or disease—whether it be primary or secondary—whether the 
disease be simple or maligount—whether the patient be aged or 
healthy or diseased ; bat, above all, whether, after the removal of the 
the patient will be ex, Sn a ocs tele 
tion of the sick and the crowding ther of foul su) ‘wou! 

Whatever explanation we may give of the fact, it remains certain and 
incontrovertible that the rate of mortality after amputation of all limbs in 
the large city hospitals of Great Britain up to a very recent period has been 
at least 1 in 3 (vide Table). Tn those of Paris, out of 1656 ata the 
wtatistics of which were collected by Mal, and Trélat pean, 88 
died, or nearly 1 in 2 (wide uleo Table). The Government statistics 
by Bristowe and Holmes show that in 1861 the amputation death-rate in 

hospitals was 3 in 5, and more recently Le Fort gives the 
at 68 per cent. In Germany tatters were not much better. Billroth’s 
lished amputation-mortality in been from 43 to 46 percent. In the Ui | 
States the death-rate is much smaller, however; the mortality in the Penn- 
sylvauin Hospital bao poly about 24 per cent, and that of the Masachu- 
-sotte General Hospital 26 por cent. 

In military practice, the result of the experience deduced from the mor- 
tality follow! ie aeapatatiens during the great modern wars is at loast equally 
unfavorable. But here there are so many modifying and disturbing elements, 
that it may be well t» exclude those eases from consideration. 
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Te must commence at the crease ite the joint, and 


at the correspondin, ton the other side, the Surgeon from 
his left to his right matt the aaa As perhaps | 


Tign- 


Fig. 22.—Awpatation of « Ploger. Gatting tho Flap by Trasefixion. 


ments must be touched with the point of the knife. As theee are divided, 
the first two phalanges must be extended while the uogual phalanx is «till 
further flexed. The knife is then to be passed with a sawing motion towards 
the | surface of the phalanx, the edge being turned slightly towards 
the bone. Finally, the uate! phalanx is to be fully extended, and a 
cut including the whole pulp (Fig. 31). When any difficulty is experi 
in finding the joint, it is either from taking a wrong line, or from the pres- 
ence of a small rheumatic exostosis on the base of the ungual phalanx. 
In am are ae transfixion from the palmar surface, the finger must be 
with ar surface towards the Surgeon. The knife must be 
made to transfix the finger as close to the bone as possible, and in such a 
way that its back is one-eighth inch on the distal side of the crease corre- 
sponding to the joint. A flap of sufficient length is then cut, which must. be 
raised and held out of the way by an assistant. The joint is then opened, 
the operator bending the Inst phalanx forcibly backwards to put the anterior 
ligament on the streteh, Finally the phalanx is removed by ‘ing the 
knife th the joint, no a being made from the dorsal sect le. 32)" 
le care must be taken to avoid cutting too high up, and #0 mis 
taking the depression above the head of the second phalanx for the artieu- 
Ampatation ix performed between the proximal and second Wty i 
Ryd Butta acacaniy ee) of the fist lanx is of but 
use, it is more common to remove the whole finger. In the hand of a work- 
ingen, however, it is perhaps better Co save even one phalanx, ax it helps 
somewhat to strengthen the yrasp; for the stump can be strongly flexed, 


) For tho Conservative Surgery of the Hand, wide Chapter XLVIT. 
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partly by the action of the interossei and partly by the long flexors, which 
form new attachments at its extremity. In the case of the index finger, it 
will be better always to leave the proximal phalanx, the stump of which 
forms a useful opponent to the thuinb. 

Amputation is frequently required at the Metacarpo-phalangeal Articu- 
lation Here it may be done in two ways: either by lateral flaps, or by the 
vval method. If by /ateral flaps, the adjoining fingers should be well sepa- 





Fig. 32.—Amputation of a Finger. Removing the Hend of the Metacarpal Bone. 





rated from the one about to be removed, by an assistant who grasps the 
tamd,so as to put the integument on the dorsum upon the streteh. The 
a bistoury is entered immediatel: head of the metacarpal 
-. carried forwards to a point opposite the interdigital web, drawn across 
f the finger, and then carried a little way into the palm. This 
same prowess is performed upon the opposite side, the flaps are dissected 
w touches of the kni! Xtensor tendon is divided, the joint 
J disarticulation performed. The oral method, which I think is 
the best, as it does not wound the palm, consists in entering the bistoury at 
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‘in the palm ite the heads of the metacarpal bones. Tho 
been inmate out, is carefully raised from the palm, and pest 
clude everything down to the flexor tendons. This is done without d 
till the ridge of the trapezium and the hook of the unciform are met 
At this point, great care must be taken to iva the edge of the knife turn 
towards the bones, while firm traction is exerted on the flap. If this bed 
it will usually be found that the anterior annular ligament and median n 
have been raised in the fap. When the palmar flap has been raised, 
incision is made across the back of the wrist, with i 
connecting the two extremities of the previous incision, 
flap almost one inch in length. The wrist being forcibly 
now opened, and the ligaments divided. The hand is a 
the flexor tendons, which may be divided by a single sweep of the kn 
the palmar ip being carefully held out of the way. The palmar flap 
be found usually to contain the median and ulnar nerves and the sup 
tat arch, with portions of the muscles of the thumb and little 

t is better to cut the two nerves short, in order to prevent their impl 
in the cicatrix. 

The most common error in performing this operation, and one which 
be carefully guarded against, ts commencing the incision for the palmar f 
too much towards the palmar aspect of the wrist, instead of startin; 
the apices of the styloid processes, The base of the flap may thus 
very thin and narrow. In the after-treatment, it is better to place the stun 
supinated on a pillow above the patient’s head, so that it may drain be 
and the flap have less tendency to displacement, 

‘Anapatation of the Forearm is not aisoetdy required for disease or 
injury of the wrist or hand. In performing this operation, as long « stump: 
should be left as possible, so as to give the patient more power over any 

artificial limb that may be fitted to 
it. The operation may be done by 
equal dorsal and palmar flaps. 
a muscular limb, each flap must be 
well rounded and equal in length to 
the antero-posterior diameter of the: 
limb at the point at which the bones 
are sawn, ax the palmar flap espe 
cially has a great tendency to re 
ea tract. Io amputating the right 
Pe a the Surgeon al bee 
—- the arm, so-as to have his left han 
as to the dorsal flap, which he will have 
* to raise by dissection. The hand 
being pronated, the incision for the 
\ dorsal flap is commenced at 
yalmar aspect of the radius, is car- 
ried forward for the necessary dis- 
Fig. 45—Amputation of the Yorearm. ‘Trans. tance parallel to this bone, and then 
fixion of the Anterior Flap. across the back of the arm in a 
slightly curved line, until it reaches 
the palmar aspect of the ulna; it then passes along this until it reaches a 
pane eae to that at which it was commenced, and the flap thus made is 
is back, Care must be taken that this flap is wide enough at its free 
extremity; it should in fact be a rectangolar flap with its corners rounded 
off, The palmar flap is next made by transfixion (Fig. 45). As soon as it 
is cut, the bones are cleared by » couple of sweeps of the knife, and the 
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ee hope if possible, their implication in the cicatrix near the 
en 

Ui pena La Renita cae eh ieee ee flaps n 
by transfixion from before back te bone is then well cleared 
couple of sweeps of the baa Ane sawn across. In clearin iy apace: bone, 
must be taken fairly to divide the musculo-spiral nerve by a 
knife round the back of the bone Fig. 1) 47), if the amputation Bape! perfo 
in that part of the arm where this nerve winds round the humerus, ‘Phe 


Fig. 47.—Amputation of the Arm, Cloaring the Bone. 


operation is also ioe lar ahs performed by antero-posteri ps. In this 


method, the anterior is made to include the bi id brachialis anticus, 
and the posterior contains the triceps. The bra artery and the median 
verve may be left in either flap, as may seem most convenient to the operator, 
but care must be taken that the artery is not pierced ming the transfixion, 
It ix sometimes recommended to cut the anterior flap lo than the poste- 
rior, but it is better, as a rule, to make the two flaps of length, as it 
enubles the operator to saw the bone at the point. If the 
limb be id muscular, the pure circular or t c r 
and 90) will ee the best result. 

Amputation at the Shoulder-joi 
trenfisuny in the ciber, by o 

yin other, by 
Beng the Caper Baral be ae 
o} ins 

One phen itn have charge: bes 
and a third must follow the knife 3 
the inner ie with the axillary artery, so as to 
this vesel. An assistant holding the arm awa: ly, 
the deltoid, the knife, instead of being entered by neture, should make 
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svmall cut, about an inch in extent, to the point at which transfixion is to 
be made, 20 as to prevent that jagging of the integuments by the heel of the 
iatrament which would otherwise occur. If the operation be on the right 
ade, the Surgeon stands before the patient, and the point of the knife should 
beentered midway between the acromion and the coracoid process ( Fig. 48); 
and being carried directly acrogs the joint and capsule, should pass out well 
bebind the acromion, and about an inch below the spine of the scapula. If 
athe deft side, the Surgeon stands behind, and the point of the knife must 
teeatered well behind the acromion below the spine of the scapula, at the 
peterior border of the axilla, carried across the anterior aspect of the joint, 
ud brought out on the outer side of the coracoid process. In either case, 
thc large Hap containing the deltoid muscle must then be cut by a sweep of 
tbe knife downwards, and raised by the assistant. The heel of the knife is 
nw to be laid on the head of the bone, the capsule of the joint cut across, 
and the attachments of the muscles to the tuberosities divided. In order to 
fuilitate this part of the operation, it is generally recommended that the 








Fig. s,— Amputation at the Shoulder-joiut by Transfixion. 


aru should be carried forcibly inwards across the chest. This may readily 
doe in the dissecting-room, or in actual practice when the limb is removed 
jimeare of the humerus, the bone being entire; but in the case of com- 
ainuted fracture of the humerus, with extensive laceration of soft parts, it 
i u-eleve to attempt this maneuvre. Tn a case of this kind, the head 
apper end of the humerus being broken off from the shaft, the lever-like 
action of the bone cannot be put in force, and it is sometimes not such an 
easy matter, as might at first appear, to detach the head from the glenoid 
cavity. In order to do this, I have, in cases of comminuted fracture of the 
humerus, in which I was amputating at the shoulder-joint, found it neces- 
sary. after opening the capsule, to seize hold of the upper fragment, and to 
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Fig. 10.—Ampatation nt the Sheulder-joint, Opening the Caprule, and making 
the Inver Flap, 


his hands, erase firmly the whole thickness of the inner flap, ao as to 
ax 


thage (Fig. 30), The Surgeon should wet Gnish eutsing the fap ual the 
. ngeon, not finish cu e 
assistant tolls him that he holds tho vessel Analy, ant then he must be 
cautious not to injure his assistant’s fingers. The artery will be found to be 
cut long in the middle of the inner flap, and a few smaller branches ma; 
tire to be tied at its inner angle, in the deltoid. The stump after 
is healed will t the appearance shown in Fig, 52, 
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come entirely in that class, and the mortality amongst all the French 

wounded duri Net campaign was Seeger great. If these are ex- 

cluded, the death-rate is only. ape The combined results of Socin, 

Volkmann, Max Schede, and Busch, of cases treated by the ani 
method, show results much more favorable 
those above given. Excluding double ampur 
tations, cases with fatal injuries distinct from 
that for which the operation was performed, 
eases operated on for spreading gangrene, py= 
semia, or septicwmia, the following results are 
obtained: Shoulder joint, for injury, 4 cases, 
1 death (shock in four hours); disease, 5 cases, 
0 deaths; arm, for injury, 20 cases, 0 deaths ; 
for disease, 12 aa deaths; forearm, for ins 
jury, 34 cases, 0 deaths ; for disease, 13 cases, 0 
deaths, The reports of Bardeleben, Billroth, 
and Bruns, published before the invention of 
the antiseptic method, excluding, as before, all 
complicated cases, give the following results: 
ehoulder-joint, for injury, 9 cases, 5 deaths; for 
disease, 6 cases, 3 deaths; arm, for injury, 22 
cases, 6 deaths; for disease, 19 cases, 0 deaths; 
forearm, for injury, 20 cases, 1 death ; for dis 
ease, 22 cases and 2 deaths. 

Fig, 52.—Stump after Ampata- = AnrpuTatioysor rae Foor.—The Phi 
tion wt the Shovlderjoint, of the Toes seldom require amputation : wl 

they do, they may be removed in the same way 

as the corresponding parts of the hand—by the formation of a flap on the 


In removing a bone at the halangeal Articulation, the oval 
method should always be practised, so that the sole of the foot may not be 
cut into. In doing this it must be remembered that the articulation is sita- 
ated considerably above the web of the toes, and the incision must therefore 
be commenced proportionately far backwards (Fig. 53). As a general rule, 
it will be found that the articulation is about the same distance above the 
web as the point of the toe is below it. Another guide to the joints is 
obtained by drawing a line straight across the foot from the metatarso- 
phalangeal joint of the great toe, which can usually be clearly felt. 

Tn removing any of the three middle tocs, those on each side must be 
forcibly separated, and at the same time flexed as much as possible by pieces 
of bandage passed round them. The tocs are too short to be held aside 
antisfactorily by the fingers of the assistant. The forcible flexion of the 
neighboring toes renders the articulation more superficial and greatly facili- 
tates the ion. 

ion of the Great Toe is i for injury and for 
destruction of the metata la ion of inflammation 
into it from a suppurating oad of the metatarsal 
bone should never be rem i 
anterior extremity of the arch of the 
to cause the foot to turn outwards. 
to loave an insufficient coverin, 


Jantar surface, either by cutting from above downwards, or by transfixion. 
P y F. jor. Dy 


ston ahead 

yy the rack ped incis r of which should 
not commence till the knife has reached t of the proximal phalanx, 
and should pass, on the inner side, over th the articulation between 
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the two phalanges. This amount of covering will not be found more than 
‘ent. In operations for injury it is not always possible to save so much, 
bat all should be preserved that can be. 

Anatomical Guides in the Foot—In operating on the foot beyond the 
maoval of separate toes, certain anatomical guiding points must be kept in 
nid, some of which are usually perceptible even in cases of disease. Oppo- 
tte the anklejoint are the two malleoli, The tips of these, it must be 
remembered, are not opposite each other, the external being the lower and 





Fig. 53.—Incirion and Position of Joint in Amputation of a Toe. 


peterivr, a» that when, in Syme’s operation, or in Pirogoft's, the direction is 
fiten te cut from the tip of the outer malleolus to the corresponding point, 
eo the other side, it means to a point a little behind and below the inner 
naliedus. 

The next point of importance on the inner side is the tubercle of the 
sapheid, which forms a rounded prominence about half an inch in width. 





[es yesterior border corresponds to the articulation between the scaphoid 
acithe head of the astragalus and its anterior to that between the seaphoid 












». The internal cuneiform is about one inch in 
nee from the anterior edge of the tubercle of the 
und the articulation between the cunciform and the meta- 
‘eat toe. immediately in front of which is the well-marked 
at the base of that bone. On the outer side, below and a little in 
of the external malleolus, is the outer tubercle of the os calcis, which 
is othen but indistinetly felt. About the middle of the foot the tubercle at 
tte hase ot the fifth metatarsal bone forms a very marked prominence. Mid- 
way between the base of the fifth metatarsal bone and the tip of the external 
mailestis is situated the articulation between the cuboid and os calcis ; and 
tele pe-int is exactly opposite the tubercle of the seaphoid on the inner sid 

Ti Metatarsal Bone of the Great Toe occasionally requires removal in 
Siete or in part. The whole of the bone may be readily removed by one of 
twee murtlvals; 1, by the flap; 2, by an oval amputation. 

1. The Flap Amputation is done ax follows: The point of a strong, broad 
bistoury iz entered on the dorsum of the foot over the interspace between the 
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first and second metatarsal bones, as far back as possible; it is then carried 

forwards, upon the ball of the great too, to a point op) to. the web between — 
the toes, and thence made to sink into the sole of the foot in a line parallel 

to the outer mangin of the bone; the flap thus formed is dissected 

lantar aspect being kept as thick fleshy ax possible (Pig, 54), 

Be seca eat poets nite between the first and second metatarsal bones, 


Fig. 54,—Amputation of the Great Toe and its Metatarsal Bond by an Internal Wap. 


and cuts directly forwards patente the centre of the angle between the 
and the second toes, In doing this, care must be taken that tho edge of 
knife is not directed too much towards the metatarsal bone of the great toe, 
Jeat it hitch against one of the sesumoid bones. The Surgeon next seizes the 
extromity of the toc, and, pulling it well inwards, passes the point of the 
bistoury ald into the angle of the wound (Fig. 54), where, by the division 
of some tendinous and ligamentous fibres that constitute the key of the 
joint, he opens the articulation, and detaches the bone by Tightly. touching 
its ligamentous attachments. By keeping the edge of the knife well against 
the side of the bone, he may avoid wounding the dorsal artery of th 
the bleeding from which would be troublesome. When the bone is 
rtially removed, the operation must be med in the same way; 
incisions, however, not being carried so far backwards, 

2. In Amputation by the Oval Method, the point of the bistoury is entered 
on the dorsum of the foot, just behind the tarsal end of the bone. 
incision is carried up to the digital interspace, and is made to circle row 
the base of the first phalanx, so as to join the first line of incision on the 
dorsum (Fig. 55), ori care not to commence the oval part too svon, | 
soft structures on the inner side are then dissected down, the knife being 
kept close to the bone. The samo process is carried on at the outer side, the 
blade being made to sweep under the bone from without inward, and the 

ws deseribed in the flap operation, 

This process has the advantage of leaving the sole uninjured. It has the 
disadvantage of favoring an accumulation of pus at the deeper part of the 


wound. 


yoration may be greatly facilitated, and the tendency to accumu! 
sted, b “ 


The a 
tion of discha dimini commencing the incision at the side of the 
foot immediately behind the tuberosity at the base of the metatarsal bone, 
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cee inch in front of the tuberosity of the scaphoid. It is then carried 
wwards the dorsum of the foot, following the line of the articulation; on 
raching the dorsum, it is curved sharply round into the line of the meta- 
tara] bone, and the operation finished as just described. 

3. If the disease be limited to the anterior part, the shaft of the bone 
should be cut across with a pair of bone-nippers, and its base left. 





Fig. 55.—Amputation of the Great Too by the Oval Method. 


The Metatarsal Bone of the Little Toe may conveniently be removed by 
an oval incision, 20 as to avoid wounding the sole of the foot. This is best 
doe by entering the point of the knife just behind the tubercle of the bone, 
anying it forwards and inwards in the line of its articulation with the 
eabvid, to the centre of the fourth digital interspace, and thence forwards to 
the web of the toe; the knife is next carried round the plantar surface of 
this, the incision being continued obliquely into that which has been made 
a the dorsum of the foot (Fig. 56). The small flap thus formed is dissected 





Fig # —Ampatation of the Little Toe and itt Metatarsal Bone by the Racket-shaped Incision. 





wwn, the knife passed round the under sur! 
ned by i 


of the bone, and the 
forcibly drawn outwards, and its | 












1 bones, when dise: 


. de not admit of separate 
foot that would be 


remeval, so as to leay ful to a patient, 
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Amputation of the Metatarsus—Whoen the metatarsus and anterior: 

‘of the foot are diseased or injured so as to panaee renova the amputation 
may be effected by ane of two methods, viz., 1, By making « flap the 
sole and a transverse incision across the dorsum, and then sawing across the 
metatarsus as a whole above the seat of injury or disemse; or, 2. 

Jating the metatarsus from the tarsus, 

‘The first operation—that of sawing through the metatarsus—is sometimes 
called Lisfranc’s; but in reality it was and described by Henle 
before c's time. By “Hey's Amputation” & die 
articulation of the metatarsus from the tarsus, and the formation of a dap 
from the anterior part of the sole of the foot. Bat Hey describes three 
different amputations, only one of which ds to this method. In 

i beervations,” London, 1814, , he says, “I have judged 
Af th Ua hea enatdind bo takeaway “all toe, Glomaest inbogtimnanta a 
transverse and x longitudinal incision made at right angles to each q 
a es ie metatarsal bones as far as the morbid integuments 
extended.” 


At p. 553, he says that in operating on a girl about 18, a method suggested 
itself a him “of finishing the cperaod which proved highly serene 
tw the patient. Having dissected out the metatarsal bones and the 
toes by a transverse incision made at their junction with the metatarsal 
bones, I elevated the oars and muscles forming the sole of the foot,” 
etc. This operation was done in the 1797. 
In the year 1799, p. 554, he states that he operated as follows: “I removed 
all the toes at their junction with the metatarsal bones, and then 
the Ly bead muscles, forming the sole of the foot, from the inferior 
part of the metatarsal pes keene the ge of my seaplane the be 
with the ecalpel the four smaller meta- 
tarsal bones at their junction with the tarsus, which was ensil 
the joints lie in « straight line across the foot. The rae 
ais cuntiform bone which supports the great toe, I was obi 
‘a saw,” 
‘Thus it would appear that in the first case Hi 
bones after having made the flap. In the second case, he dissected out all the 
metatarsal bones, and then a flap from the sole, In the third case, he 
first made the sole-flap, and then, having dissected out the four stwaller 
metatarsal bones, 2a across the internal cuneiform; thus combining the 
two methods of cutting and sawing. 
In order to avoid any possibility of error, it is better to discard the terms 
"sand Lisfranc’s operation, and to describe these operations as “ampu- 
tation through the metatarsus,” and the “tarso-metatarsal amputation.” 
The whole of the Metatarsue may be removed from the tarsus by the opera- 
tion originally planned and executed by . This consists in first of all 
making, in the sole of the foot, a curved incision reaching to the roots of the 
toes, one horn of which commences at the tubercle of the fifth metatarsal 
bone, whilst the other terminates at that of the first, or ono inch in front of 
the tubercle of the waht The flap thus marked out is carefully raised, 
skin and fat only for the first inch, and after that all the soft parts - 
down to the bone. On the left side, the direction of the incision is reversed, 
A mall fla) ae made in aoe foot, and irae 
are ox eve must then be open: some as are very 
i ‘ar (Fig. 57); the second nietatarsal bone, canal A 
fete teens cat Sie a 
jon of wil cul |, being very ol 
articulation is best found by forcing downwards the anterior part 


aa Tecould..... I then sepa 
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while the point of the knife is drawn across the line of the joints. As each 
iswached, it will gape slightly, but they are prevented from opening fully 
by the very strung interosseous ligament which passes between the outer side 
of the internal cuneiform and the base of the second metatarsal bone. This 
can be divided only by forcing the knife upwards between the two bones, 
tuking care while so doing not to wound the base of the sole-flap with the 
pant. As svon as this ligament is divided, the whole line of joints readily 





of Hey's, or Tarso- 
Auputation, A. Line of Fig. 58.—Chopart’s Operation, Flap formed 
+ Mediv-tarsal, Amputation. hetore Disarticulation, 












ed, disease being rarely limited to the metatarsal 
ing the joints as well, Their disarticulation from 
wer, very troublesome, on account of the irregularity off 
f articulation; hence, it is better to saw through the metatarsus 
al articulations, than to attempt to disjoint the bone: 
+ two procedures may sometimes be advantageously 
f those severe crushes of the anterior part of the foot, 
tly the result of tram-car or railway injury, and in 
i parts are irregularly crushed and torn, I have made 



















shot untrequ 
eh the bones and 








128 SPRCIAL AMPUTATIONS. 


draw it forcibly dowowards and outwards by inserting the 
the head and eee cavity, ef 
of the bone has 


Fig. 40,—Amputation at the Shoulder-jolnt, Opening the Capsule, aud making 
the Tuner Flap, 


his hands, eels the whole thickness of the inner flap, su ax to 
compress axillary artery, and thus prevent the oecurrence of hemor- 
rhage (Fig. 50). The Surgeon should not finish cutting the flap until the 
assistant tells bim that he holds the vessel firmly, and then be must be 
cautious not to injure his assistant’s fogers. The artery will be found to be 
cut long in the middle of the inner flap, and a few smullor branches 
wire to be tied at its inner angle, and in the deltoid. The sump after 

is healed will present the a we shown in Fig. 52, 

‘Unless the deltoid is well developed and well covered by subcutaneous fit, 
it is usually impossible to make a flap sufficiently wide to form an efficient 
covering by transfixion in this way, and it must ‘bo raised by dissection. 
‘Tho line of the incision through the skin cor: exactl 
described. In operating on the right side, the 
shoulder, grasps the arm and carries it alighdy over the tran! 
commences his incision well behind the a and a shor 
tho spine of the scapula, near the posterior fold of the 
downwards to the level of the insertion of the deltoid, and 
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Sis Care if possible, their implication in the cicatrix near the 
end of the bone, 

Amputation of the Arm ix most readily performed by lateral 
by transfixion from befure backwards: the bone is then ‘well cleared By.a 
couple of sweeps of the knife, and sawn across. In el the bone, care 
muet be taken fairly to divide the musculo-spiral nerve by a firm sweepof the | 
knife round the back of the boue (Fig, 47), if the amputation be performed 
in that part of the arm where this nerve winds round the hameras 


Fig. 17—Amputstbva of the Arm. Clearing the Bone, 
operation is also egaenty. performed by antero-posterior flaps. In this 


method, the anterior Pp is made to include the biceps and brachialis untious, 
and the posterior contains the triceps. The brachial artery and the median 
nerve may be loft in either flap, 1s may seem most convenient to the operator, 
but care must be taken that the artery is not pierced during the transfixion. 
It is sometimes recommended to cut the anterior flap longer than the poste- 
rior, but it is better, a3 a rule, to make the two flaps of 
enables the operator to saw the bone at the lowest possible point. 
limb be very muscular, the pure circular or the ified circular () 
phe mil i tao inhouldarjotut roy be vequived So taleep cee 
joint may ui arm 

or for a eS seal in ihe it may be: partieeaa 
tranafivion ; in U er, eutti without inwards, eee 
during the operation must be reiweaial by the means described at 

Tn operating by trangfirion, a long, narrow-bladed knife should be used. 
‘One assistant must have charge of the limb; another should raise the flap; 
and a third must follow the knife as it cuts behind the humerus, and grasp 
the inner with the axillary artery, so as to prevent hemorrhage from 
this vewel. An assistant holding the arm away from the body, so as to relax 
the deltoid, the knife, instoad of being entered by a puncture, should make 
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asmall cut, about an inch in extent, to the point at which transfixion is to 
te made. so as to prevent that jagging of the integuments by the heel of the 
instrument which would otherwise occur. If the operation be on the right 
side, the Surgeon stands before the patient, and the point of the knife should 
be entered midway between the acromion and the coracoid process (Fig. 48); 
and being carried directly across the joint and capsule, should pass out well 
behind the acromion, and about an inch below the spine of the scapula. If 
ea the Lt side, the Surgeon stands behind, and the point of the knife must 
te entered well behind the acromion below the spine of the scapula, at the 
peterior border of the axilla, carried across the anterior aspect of the joint, 
acd brought out on the outer side of the coracoid process. In either case, 
large fap containing the deltoid muscle must then be cut by a sweep of. 
knife downwards, and raised by the assistant. The heel of the knife is 
tow te be laid on the head of the bone, the capsule of the joint cut across, 
and the attachments of the muscles to the tuberosities divided. In order to 
facilitate this part of the operation, it is generally recommended that the 














Fig. +.—Amputation at the Shoulder-joiut by Transfixion. 








wards across the chest. This may readily 
or in actual practice when the limb is removed 
humerus, the bone being entire; but in the case of com- 
snuted fracture of the humerus, with extensive laceration of soft parts, i 
i useless te attempt this manceuvre. Ina case of this kind, the he: 
the humerus being broken off from the shaft, the lever-] 
the bone cannot be put in force, and it is sometimes not suc 
vay matter, ax might at first appear, to detach the head from the 
In order to do this, I have, in cases of comminuted fracture of the 
bamerus, in which I was amputating at the shoulder-joint, found it neces- 
sary, after upening the capsule, to seize hold of the upper fragment, and to 
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punt a little external to the coracoid process. He thus follows the ordinary 
tale uf cutting from his left hand to his right. On the left side the direction 
ef the incision is reversed. The deltoid Pel dissected up, the joint is opened 
and the inner flap cut in the usual way. e deltvid flap may be raised by 
means uf a short knife, should the pees prefer it; a broad bistoury is 
rer convenient. It must be changed for a long amputating knife after the 
jvint is opened. This method of operating is specially adapted to cases of 
‘tiease, and more particularly of tumor of the humerus, by which the soft 
Jars are stretched and thinned. I have in this way easily performed ampu- 
utien at the shoulder-joint for large tumors of the head of the humerus. 
Anputation by antero-posterior flaps, or Lisfranc’s method, differs some- 
what trom the operation described above. It is thus performed: If it is the 
«f arm that is to be removed, the Surgeon grasps the limb as near the elbow 
ible, and carries it outwards nearly to a right angle with the trunk. 
n inserts the knife immediately in front of the posterior fold of the 
‘a, and passing it upwards, so that it crosses the neck of the humerus at 
steriur aspect, immediately below the head, he makes the point emerge 
anterior tu the acromion. ‘The knife is then brought out in such a way 
cut a neatly rounded flap some four inches or more in length from the 
ur aspect of the limb. The arm is then crossed over the body, the 













} Amputation at the Sboulder-joint. Holding Versels in the Inner Flap. 






id], and the operation finished in the same w that previou 
ci Tn operating on the right side the transfixion is made from 

7 1 of the aeromion to the posterior border of the axilla. 
fity with which this operation can be performed caused it to 
ed before the inve 
inure exposed situation than wi 
ation at Shoulder by Oval Method,—In cases in which, from the 


bone, the manipulations necessary for amputation by transfixion 
toot 
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downwards and outwards by inserting the fingers between 


lenoid cavity, in onder to divide the muscles inserted ints 
of the bone has been turned out of 


Fig. 49.—Amputation at the Shoulder-joint. Opening tho Caprule, and making 
the Inner Flap, 


his hands, Frasping firmly the whole thickness of the inner flap, so ns to 
compress axillary artery, and thus prevent the occurrence of hemor- 
thage (Fig. 50). The Surgeon should not finish cating the flap until the 


tells him that he holds the vessel firmly, then he must be 
cautious not to injure his assistant’s fingers. The artery will be found to be 
cut long in the middle of the inner flap, and a few smaller branches 
cir to be tied at its inner angle, and in the deltoid. The stump after 
is healed will t the nce shown in Fig, 52. 

‘Unless the deltoid is well developed and well covered by subcutaneous fat, 
it is usually impowible to make a flap suffi wide fo form an efficient 
steak by Beaaiion in this way, and it must 
‘The line of the incision through the skin corres; 
deseribed. Tn operating on the right side, the , stand 
ehoulder, grasps the arm and carries it slightly over the tran! 
fim mine, of the expula, veer tan poser a Kas padig it 

ine OF the scapula, near the pow! 
downwards to the level of the insertion of the deltoid, and pia tH 
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does not often happen that there is discase of the calcaneum togethor with 
the auterior range of tareal bones, without the astragalus also being 

‘Tn cases of caries of the tarsus ulring amputation, it occasionally 
pens that the Surgeon cannot determine with certainty whether the 
condition is limited to the anterior range of tarsal bones, or extends so far 
buckwards as eeriously to implicate the astragalus and calcaneum; and he is 
Concise to decide whether the condition Petey admits of 
removal 's operation, or requires disarticulation at the ankle-joint. 
In these Eieaceaiee all doubt will beecloared away, and the opera. 
tion performed, by making an incision across the dorsum of the in the 
line of the staphota and calcanco-cuboid articulations; these are 
then opened, and the state of the bones is examined. If the 
caleaneum be sound, or but elightly diseased on their anterior 

"3 ion may be done, and any carious bone left behind 

fon contrary, these bones be found to be deeply 
may be diseoted back for about an inch, and disarticul 
joint led with. It may also be well to bear in mind 
articulations may have become #0 ankylosed, as the result 
forrequiracha ajpllcetion of the saw, fastead Bf opeatae ‘ 


eral 
—The amputation of a toe, of a metatarsal 

‘ion of the metatarsus, is but very seldom attended by fatal consequences. 

Id death occur, it must be the result of an accidental attack of tetanus, 
arg fg 
sarily somewhat more Sy one of the su 
in ‘ » the mortality attending i 

ye 


it being but small. 
are the figures given in Max ¥ 
amputations of the foot for injury, in civil ice, 223 cases, 45 deaths, 
20. cent.; for disease, 562 cases, 70 deaths, or 12.4 per cent. In military 
irechons the numbers are 831 cases, with 388 or 46.7 pe cent. of deaths; bat 
this fearful mortality bas been chiefly in the French hospitals, If these are 
excluded, there remain 403 cases, with 65 deaths, or 16 per cent. 

‘The statistics of uncomplicated cases from the practice of Socin, Volkmann, 
and Max Schede, under antiseptic treatment, show 65 enses, with 2 deaths, 1 
in a woman, aged 77, and 1 reamputation. Those of Bruns, Bardeleben, 
and Billroth, in the pre-antiseptic period, show 39 cases, with 10 deaths, 5 
of which wore from pysemia. The highest mortality was fro 
jee y ct which were 13 cases, with 5 di 

orysi 

Asrurarios or Tax Leo may be performed in three situations: either 
just below the knee, in the mi or in the lower third of the limb, The 
selection of the line of amputation must depend in a great degree upon the 
Short in pectewed low dows; in tonralny dlcloianing ta peomecsiost 

0) low down ; ity dimin in ns 
the limb is removed near to theankle. Of 106 amiputatians in this situation 
done in Paris, there were only 13 deaths, Surgeons used formerly, even 
where the disease or injury was limited to the foot, to ampatate immediately 
below the knee, in all those cases in which the patient would be obliged to 
wear a common wooden pin, the long leg-stump being highly inconvenient 
when the patient rested on his bent knee; whereas, in those individuals who 
could afford the expense of a well-constructed artificial limb, the amputation, 
when practicable, was done in tho lower of the leg. Bat this difficulty 
hus been removed by the introduction of a short len pin, in the socket 
of which the stump may be fixed in the extended position; and amputation 
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all admissible cases should consequently, even amongst the poorer classes, 
bedune as low down as possible. 

The number of arteries divided will depend upon the situation of the 
ampatation. Holden lays duwn as a general rule in amputations one inch 
below the head of the fibula, one main artery only—the popliteal—is 
divided. At two inchea two arteries, the anterior and posterior tibial, are 
shres: inches three arteries, the peroneal, in addition to the two 

vided. 

Amputation of the Leg by Transfixion may be performed in the 

The tourniquet having been applied to the lower part of the 

Surgeon stands with his left hand to the part to be removed, while 

the assistant, whose duty it is to retract the flaps, takes his stand in this, as 
in all amputations of the lower extremities, opposite to the Surgeon. In the 
kf limb, the point of the knife is entered at the posterior edge of the tibia, 
arried furwards for a distance of one inch and a half to two inches, then, 
terow the anterior part of the leg to the posterior border of the fibula, up 
shich the incision is made to extend to a corresponding distance. In the 
night leg the same incision commences on the fibular side of the limb, and 
terminates on the tibial. The flap thus formed, which should be broad 
and well rounded, is next disected up by a few touches of the point of the 
knife.and transfixion of the limb is made by passing the blade across behind 
the bones, from one angle of the incision to the other (Fig. 70), taking care 













Mingo 


Fig. 7¥.— Amputation of the Right Lez. Transfixion of the Posterior Flap. 














of behind 
by cutting obliquely downwards 
. The bones are next 


identally between the two bones inst 
jor flap is then form 
nd should be about thre 


ed 











and back ware 





crared | ple sweep of the knife, ‘ous soft parts divided 
+ carrying the instrument in a figure-of8 way between the bones. In doing 


this, especial care must be taken not to direct the edge upwards, so ag to split 








150 SPECIAL AMPUTATIONS, 


carried, on the fibular side, a» hi, ss the plat at eae 
be sawn, as this greatly facilitates the separation of the soft parts. In order 
to avoid unnecessary wounding of the anterior tibial artery, Teale recom- 
mends that the soft parts should be raised from the interosseous membrane 
by the finger or thumb nail. 
anterior mea tein and ensue i wo eer open 
im! juently itis not. to #0 
eo poher ey Taianlec that she cloatsix ay ba placed taRielihem, 
In situations the anterior flap may be made equal in | to two-thirds 
of the diameter of the limb, nnd the posterior flap one-half ee 
anterior, The anterior flap should consist, at {ts lower-ed of and fat 
only, but it should be gradually deepened as it ix till at ite base it 
contains almost all the muscle that can be obtained from the front of the limb 
Fig. 73). In dissecting up the posterior flap, the limb should be raised so 
the Surgeon can more conveniently see what he is It should 
contain only skin and fat, Both flaps being beld well out of the way, 
muscles are now divided circularly, and the soft parts raised from the 
for a distance of from one and a half to two inches. In di 
must be taken not again to wound the anterior tibial artery. Final 
boues are cl and sawn as high as possible. sharp 
the tibia must be rounded off. In doing this it is well carefully to raise the 
‘iosteum with a knife or periosteal elevator before applying the saw or 
ne-foreeps, as by so doing the tendency to necrosis is somewhat diminished, 
the periosteum not being torn away to a higher point than that at which the 
bone is actually sawn. 
If from any cause there should not be sufficient skin available to form the 
long anterior flap, the circular operation or the modification of 
mended by Liston, as 


1). All ‘operations 
the henry 


wy mass of the muscles of the calf, 
secares in nddition thut the cieatrix «hall be well 
bones, and that there shall be a dependent for 
oh: The long anterior flap tends to keep in| 
weight, and no strapping is required as in the amputa 
rior flap, and thus a great source of' pain to the patient of 
to the stump is avoided. The iency to protrusion of the 
much less, as the weight of the flap is hurdly sufficient to cause 
if the end of the tibia has boen carefully rounded, 

Results.—Amputation of the leg is, upon the whole, a successful opera- 
tion. The mortality, however, varies not only according to the situation at 
which the limb is removed, but also according as it is done for injury or 
ease, and the nature of that disense. So far as situation is concerned, 
a be stated, as a general rule, that the nearer the knee the greater ie 

ger. 
In ampatation of the leg fir injury, the rate of mortality is, upon the 
whble haber: high. In the Crimea, 37 sr oan of 1k Cee ee 
table at p, 109 shows an avernge mortality in civil practice of 46,1 per cent; 
the den! however, varies greatly in the records of different 
Thus, at the Edinburgh and Glasgow Infirmuries, and Guy's Hospital, in an 
nggregate of 224 cases, thero were 116 deaths; while in 353 cases in 
hospitals, the number of deaths was 99, and in 66 cases at St, 
Hospital, there were 20 deaths. At University College 
tality has been La sole Secondary amputation it more 
piney the former, according to the table at 
and from the latter, 43.0 per cent. After amput of the! 
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‘The management of the patella is av important question aS 
advocating its removal, and others its probervaulce) 1 think that it 
decidedly better to leave than to remove this bone. If left, iv forms an 
portant addition and to 
end of the stump. If it be removed, 
not only are these ieee Jost, but 
the a sen pts ) 
as to incur danger of gangrene. 
[eee the operation both way 
ve from my experience found it most 
advantageous to leave the Uoeer” 
tite ion to this; and 
that is the chance of the patella being 
drawn up,as occasionally happens, Lar 
the anterior part of the thigh. This ix 
best prevented by cutting across the 
tendinous insertion of the quadriceps 
extensor during the operation, - 
pntoads isa sige of practice in 
@ management of the cartilaginous 
surface of the femur in these amputa- 
tions. Some Surgeons prefer leaving 
it; others saw it off If the articular 
surface be sound, the cartilage had 
better be left, as thus the cancellous 
Sieeiag susee ot pyemia sd Osea 
isposing cause o) a 
If the cartilages be eroded or otherwise 
diseased, they should be removed. This 
I generally do, after the disarticulation 
Ts Doss cont pee eee ene 
bladed Butcher's saw, round, 
and not across, the end of the bone; 
thus not shortening the stamp, but 
simply removing the cnsHlas, which 
would otherwise necrose or disintegrate, 
and thus interfere with ready union. 
Tf the cartilage be left on the ir it 
should also be allowed to remain undies 
turbed on the patella, Bot if it be 
removed from the femur, 80 a8 to ex 
pose the cancellous bone, then the under 
Vig. T4—Ampstation throngh the Knee surface of the patella should be re- 
by Long Anterior Flap, moved ina similar manner, before the 
flap is laid down. This will be found 
to furnish an excellent covering to the bone; the patella, and the thick, 
, and extensile integuments of the knee, forming a good basis of sup- 
port for the limb to bear upon, and one well adapted for pressure. The cut 
surface of the patella will apply itself to, and unite with, the cancellous sur- 
faces of the condyles, and thus add to the solidity of the end of the stamp, 
as Seakerptpearers reat por Sen yr from meee: of the 
in the synovial pouches. This revented on proper 
drainage. Before eet the wound, two long ine most be ih in, in sock 
a way that their deep extremities lie in the extreme upper parts of the 
viol poovhes, and their lower ends must be brought out at the angles of the 
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wand, These tubes should not be touched till the third day; after that 
ther may be drawn out half an inch or more at each dressing, and the pro- 
jecting piece cut off. They must on no account be completely removed i 
order to shorten them, as it would be impossible to replace them. Should 
po form in the synovial pouches from filure of the drainage, it will be 
neognized by the swelling, redness, and pain, with fluctuation. A free 
inviun must be made into it as soon as the condition is recognized, or the 
pe: may burst through the limits of the synovial pouch, and burrow up the 
thigh beneath the vasti. These precautions for drainage are necessary in all 
amputations in which the synovial pouches are opened. 

S. Smith, of New York, amputates at the knee by Lateral Flaps in the 
followin; : The incision is commenced about an inch below the tubercle 
of the tibia, and is carried downwards and backwards over the most promi- 
went pert of the side of the leg, until it reaches the under surface, where it 














is tirected towards the median line. When this point is reached, it is car- 
ried directly upwards to the centre of the popliteal space. A second inci- 
siod begins at the same point as the first, and pursues a similar direction on 
the oppesite side of the limb, the two incisions meeting in the median line 
behii r The dps are then raised, the joint opened, and the leg removed. 
The inner flap should be rather the larger: and the patella is left. After 
this aniputation, the stump presents the appearance represented in Fig. 7. 
AMPUTATION THROUGH THE Con may be done by a long posterior 
+ra bn anterior flap, including the patella or not; or by a modification of 
the circular method, Of these, that by the long posterior flap should never 
be employesd, unless, from exceptional’ circumstances, no other flap can be 
Carden, of Worcester, was the first to employ the method of 
satation by the long anterior flap in this situation. He tovk away the 
and made no posterior flap, but subsequent operators have found that 
wut a posterior flap the covering is frequently insufficient. The epera- 
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the best result, and give the best to the bone, If Jateral flaps be 

yoaderiadheae sittiattons; the’ end ora is apt to be drawn up into the 

angle of the wound between the flaps, which fall away behind it, 

tation in the lower or middle third, a tourniquet may Pace 

limb; bat when the tion is done in the upper third, there is no apace 

for the application of this instrument, so the tenia be arrested 

by the application of the India-rubber ban as \ 

aortic tourniquet, or by an assistant compressing the artery as it ! 

the brim of the pelvis (Fig. 18, p. 78). In whatever situation 

ete ies kesuscbe I to carry the knife so a8 not to split the femoral 
or vein, 

cA mpttati above the Knee by Lateral Flaps, or Vermale's 

is thus ed: the outer flap should always be made first. 

of the knife, being entered in the middle of the thigh, about three 

above the upper border of the patella, is carried close round the 

brought out through the centre of the ham; the flap is then cut 

and outwanls; the knife, being entered again in the u 

incision, ix carried close round the bone to its inner side, 

made by a sweeping cut (Fig. 77). Unless the blade 


Pig. 77.—Ampatation of the Lower Third of the Thigh by Lateral Paps. 


with the bone in this situation, the femoral artery is very apt to ee 
The flaps being then retracted, the bone is cleared by two sweeps of the 
knife, and sawn about four inches above its articular surface. 
In the Middle or Uy Third of the Thigh, the Antero-posterior Flap 

Operation is to be pi |. In ordinary cases, the anterior flap may first 
be made, and the rior one subsequently fashioned, both by S aeonson 
Pig. 22, p. 86). If, however, the patient be very much emaciated, it is dif 

icult to get a good cushion from the anterior part of the thigh Ss 
and it is consequently preferable to follow the plan recommended by Mr. 
Lake of making the posterior flap first by ‘ion, and the anterior ong 
afterwards by cutting from without inwards ( 22). In some instances 
in which the tissues at the posterior part of the thigh are much diseused or 
injured, whilst those on the anterior of the limb are sound, a very 
good stamp may be fashioned by making a long square anterior flap by 
transfixion, and then cutting at one stroke of the knife through the soft 
at the posterior sj of the limb, in a somewhat oblique dircetion: 
below upwards, The anterior flap, when Inid down, form the cushion 
at the end of the stamp, 
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In the great majority of cases, however, the operation will be better per- 

' formed 2® follows: The Surgeon, standing on the right side of the patient, 
eaters the knife midway between the anterior and posterior surfaces of the 
thigh on the side opposite to himself, and. marks out a rectangular flap, with 
the right angles rounded off, equal in length to two-thirds of the diameter of 
the limb at the point at which the bone is to be sawn. Ife next sweeps the 
knife round the back of the thigh, so as to mark out a rounded flap half the 
length of the anterior flap. The limb is now raised, and the posterior flap, 
consisting of skin and fat only, is dissected up to the angle of the flaps, so as 
to free it from the hamstring muscles, and thus to limit its retraction. The 
anterior is now raised, only skin and fat being taken for the first inch or so, 
after which the Surgeon takes as much muscle as he thinks advisable to 
imeare the vitality of the flap (Fig. 78). The remaining muscular tissue is 








Fig. 7>.—Amputation of the Thigh, Flaps out from without inwards, 


tow divided circularly, and the soft parts retracted for a distance of about 
4 inckea, and the bone sawn at that point, The retraction is greatly 

tated by raising the limb to a right angle with the table, as reeom- 
trtled by Spence. The results of this operation are most satistaetory. It 
may be performed equally well at any part of the thigh from the trochanters 
tthe lower end, where the xkin of the patella eluded in the anterior flap. 

In all amputations of the thigh more or less trouble arises from the con- 
inutien of the flexor muscles tending to displace the posterior flap upwards, 
and =) te leave a gaping wound behind to heal by granulation. This is 
agsravated by the flexed position in which the patient invariably places the 
«mm, The amount of covering should, therefore, never be less than twice 
the diameter of the limb at the point at which the bone is sawn, Thus, sup- 
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~~ the antero-posterior diameter to be four inches, 
24 inches long and the u 
Sascha dined ere there is 
amputation it might per! 
taplae fap) making ite ARN] 
‘Amputation of the thigh 
th i ircular method, 


practised, either i rel a care tea kane 
|, cither in severe compour res 0) 
‘or in cases of non-malignant tumors of the lower and mide 
ee ee eden a poie eran mcr) of disarticulation 
at the hip muy be avoided. Indeed, should it be found, after section of the 
that it is so much injured or diseased as to require removal at the joint, 
this may readily enough be done by dissecting the head out of the acetabulum 
with a strong scalpel or bistoury. 

Results.—The mortality after amputation of the thigh is ery considerable 
when the operation is done for injury, more piace! compound 
fracture of the femur itself. The mortalit r amputation for injury in 
vivil hospitals amounts, according to the table at page 111, to 59.7 per cent 
Tn the army in the Crimea, and in Italy, it was very high, amounting 
to 92 per cent. In some hospitals primary amputation of the thigh seems 
have almost invariably a fatal ; whilst in other institetions: 
the parathy tas not Renal 50 or 60 per cent. At Guy's Hospital 
University College, secondary amputation of the thigh has been 
than the primary. 

‘The result of’ amputation of the thigh for disease of the knee-join! 
entirely upon whether the alfection is acute or chronic. In acute su 
tive disorganization of the knee, si of the thigh is 
indeed, so high is os rite of a ity, that fs Snleeee 

roper to the operation in that stage o! 
Eres joint disease, on the othor band, the operation is most satisfactory 
successful ; death seldom resulting unless the operation has been deferred too 
3 ee pea percentage of mortality after amputation for disease 
ii it 

‘The causes of death vary according to the condition for which the 
tion is hesemnel: In primary amputation, the fatal event is resent 
chiefly by chation traumatic Zangrene of the stump, or ry hem- 
orrhage. In secon amputations, in those for disease, pyamin, 
erysipelas, and sie lle peers usual causes of death, a 

Max Schede gives the following statistics for civil practice: Up third 
for injury, 75 cases, 57 deaths, or 78.0 per cent.; for cases, 15 
deaths, or 35.7 per cent.; middle third, for injury, 67 cuses, 1 
74 per cent. ; for disease, 137 cases, 55 deaths, or 40 per cent. ; lower 
for icjury, 147 cases, 74 deaths, or 50 per cent.; for disease, 205 cases, 
deaths, or 31.2 per cent. The military statistics (excluding Se reolt z 
for ull amput of the sigh show the following results: 
per cent. of deaths; intermediate, 72 per cent.; secondary, 69.6 


(J 
cont. ; 

time not stated, 84.9 per cent. The combined statistics of ‘Bosth, Soci, 

Schede, and Volkmann, of cases treated antiseptically, ec 

cated cases, are as follows: For injury, 23 cases, 5 73 1 

from tetanus, and 1 from septicemia. For disease, 63 UE kA 


secondary hemo . Those of Bardelcben, Billroth, and 
(pening bie period, all complicated cases being excluded, are: for injury, 
cases, 14 death»—6 from pywmia, 5 from septicemia, 1 from exhaustion, 
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fp. When the amputation is performed on the right side, the anterior flap 
ie wade by entering the knife just above the tuberosity of the ischium, and 
bringing it out two fingers’ breadth below the anterior superior spine of the 
iim Fig. 80); the remaining steps of the operation being performed as in 
the last case. In transfixing from the inner side, if the point of the knife be 
directed too much upwards, it may enter the thyroid foramen. 


Ags = 








Fig. \. Amputation at the Hip-joint: Formation of Anterior Flap in Right Limb, 





onder to avoid the inconvenience caused by standing in a cramped 
oh betwee patient's thighs, many Surgeons transtix from the outer 
fe vu the right side ax well as on the left. 

7 f the extent to which the limb that is about to be removed 
wr have been encroached upon by disease, it is not 
‘vote make the anterior flap of the size or shape describe ittle 
taparement on the part of the Surgeon will, however, enable him to take 
'- Pyuisite amount of cov ¢ from the outer or inner parts, by inclining 
- pent or the heel of the knife downwards, as the case may require; or he 
r flap by incision from without inwards, instead of by 






















nur is entire and unbroken, Assistant No. 2 uses it as a 
zy the lower end of it in the second stage of the operation 
awards and outwards, thus causing the head of the bone to press 
fe anterior part of the capsule, and to start out with a peculiar sucking 
aie: as son as the latter is opened. Should, however, the bone have been 
turd high up, this movement cannot be given to it; and then the 
“ingen must grasp the upper end of the femur below the trochanters, so as 
eady and push it back as he is disarticulating its head. In two of the 
vars in which [ have amputated at the hip-joint, it has been necessary to do 
ven LM 


























162 SPECIAL AMPUTATIONS. 


bis 3a cess 30 gece cgienion. Se crea oe Coe ae 

trochanters, by a railway accident; in the other, in 

2 ee pee eine oe 

Se ep RB SE cd bone, Thin 

dition of mur necessarily makes the operation somewhat more 

us the Surgeon is deprived of the long lever afforded by the limb in ite 

state, by which the is tilted u) and saad ee 

‘on the stretch so aa to be brought ly against the point of the sit 

oigpistonrby the hip-joint, the edinte di formerly 
amputation at the hip-joint, the great immediate 

hen Gost sheeple iaegsebry peerentrlons so high ap 

no ordinary tourniquet could be applied. By means of Panconst’s 

the circulation through the abdominal norta may be arrested, and 

danger has been obviated. Even now the arrest of the hemorrhage 

the operation must be intrasted to an assistant who can be fully 

After the abdominal com, hus been applied, and the flow of 

through the aorta arrested, his business should be to compress the artery above 

the brim of the pelvis, and then to follow the knife in the first in 

as the anterior flap is being made, slip his fingers under it and it 

above and below, #0 a8 to compress the femoral artery in it, which is di 


as the knife cuts its way out (Fig. 81). By grasping the flap tightly, there 


Vig. 81 —Awpucation a1 Ilip-joint> Compression of Femoral Artery in Anterior Flap. 


will be but little risk of hemorrhage from the femoral 
abdominal aorta has not been compressed by the a 
wet; but lest thie should slip, or the assistant whose duty it is to the 
Pp by any chance should fail in holding it it muy ba wel to Slresb 
one of the assistants, whose business it is to iy the trunk, to have his 
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ible. Th then th ; 
Sania eecnn nn ieee eee 
and to divide the cotyloid liga ren 


i 


~ easy. Another incision is then ca in the 
line of ite attachment. The head 
and the point of the knife ix inserted so ns to divi 
If the head does not come out readily, 
trochanter with a pair of lion-forceps i 
remainder of the capsule is then cut, and the assistant can now 
of the trochanter aedipall it forcibly out of the wound, 
setting his knife to the inner side while he holds the 

ith his left hand, gradually separates the bone 
it is exposed as low as is required. During this part 
limb must still be addueted to tl greatet pnb extent, 
the point at which the commencement of the transverse of 
has already marked, the Surgeon turns Baas a ¢ knife away | 
the bone and outs across to the inner side of the limb, thus completing the 
“aha es ore this part of the operation the assistant must the 
limb into a straight line with the trunk. The artory must be com S 
an assistant with one hand in the uppor part of the wound. In 
on the left side, the first incision is made from below upwards. other 
respects the operation i performed in the same way as on the right side. If 
the limb be very muscular, it is a good plan, after having enucleated the 
upper part of the femur, to complete the cireular part of the incision by cut~ 
ig from without inwards, carrying the incision only through the skin and 

fat, which may then be tarned a couple of inches, the muscles 


up 
divided last of all at the higher level. The wound must be corel 


with sutures, a large Lies pane being inserted at the outer 
advantages of the oval method are: first,as pointed out by Furneaux Jordan, 
it leaves a smaller wound than the flap amputation; and, secondly, it cam 
more easily be dressed by some of the ant methods, as there is 
Bacarra ot a or warren tases tha inner aa the a — the 
wou auus, ie an van it more 
difficult und tedious of iavoed me ears’ 

Tn order still further to diminish the size of the wound, some Surgeons 
have recommended that the thigh be amputated immediately below the tro- 
fecal first, and the upper part of the fomur be then excised from the 
wound, 


Results.—The mortality after amputation at the hi is 
very high. This we ‘hoakd naturally expect from Pico espe 
moved and the consequent shock to the sins The rato of recovery varies 
eatly according to the condition of the limb that necessitates the operation. 
us, amputation at the hip-joint had been performed, so far as I could 
ascertain from published cases, 126 times up to the year 1864; of 
died. In 47 instances it was for injury; of these 35 proved fatal ; 
Tey in which it was done for chronic disease, 
Primary angndation at the hip-joint in cases of severe of the 
by gunshot or otherwise, with AAR of the femur, is one of the most 
fatal operations in surgery. In all the 12 cases in which it was done in the 
Crimea it proved fatal; and t has collected 30 cases of this 
tion for gunshot injury, in all of which the of 
Indeed, up to the time of the War of the 
no atin screens Os. ceerivety, Siete these 
elaborate and most able surgical history of that great war, published 
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Surgeon-General, 19 cases of primary amputation at the hip-joint for gunshot 
injury uf the femur are related. Of these, 11 died from the immediate shock 
of the operation; 5 died between the 2d and the 10th day; one, a man 28 
years of age, who had amputation at the hip performed by Surgeon Shippen 
seven hours after the receipt of his wound, was in perfect health four years 
after the operation ; and the remaining two casex had been cured, so that one 
was alive and well two, and the other six, months after the amputation. 

Intermediate operations, or those done during the inflammatory period, are 
vers unsuccessful: 18 cases that occurred in the American war were all fatal. 

Secondary «amputation, in cases of attempted preservation of the limb after 
severe injuries and gunshot wounds, has been far more successful. Four cases 
in which J. Roux practised it in the French campaign of 1859 in Italy all 
revered. as did two out of nine in which it was practised in America. 

Reamputation at the hip-joint for diseased thigh-stumps has also been a 
tacceseful operation : 4 out of 7 American cases recovered. 

Amputation at the hip-joint for disewse of the femur bus undoubtedly become 
Jee fatal of Jate years than formerly. This is owing to the operation being 
rabmitted to at an earlier stage of the disease ; to a better selection of cases; 
powibly to improved methods of after-treatment ; but mainly to the influence 
of anzstheticz, by which the shock to the system necessarily resulting from 
® very severe a mutilation is materially lessened. The employment of Pan- 
cuast's avrta-compressor and the elastic band will probably still further 
reduce the mortality by lessening the loss of blood. 

The more extenled’ statistics lately published by Max 
following results: Amputations in civil practice—for injury, 5 
3 deaths, or 70.10) per cent.; for disease, 153 cases, (35 deaths, or 42.68 per 
cent. The carefully collated statistics of Liining of amputations for gun- 
shit wounds show the following results: primary amputations—90 cases, 84 
r 93.33 per cent.; intermediate amputations (from second to fourth 
casex, 21 deaths, or 95.45 per cent.; secondary or late amputations 
vaths, or 4 per cent.; amputations in which the date is 
ases, WO deaths, or per cent. 






























CHAPTER IV. 


LAL DISTURBANCES OF CIRCULATION, AND INFLAMMATION, 






‘ Re These may be of three kinds— 
a: Active Hypers ingestion, or Determination 
nd Passive Hyperemia or Passive Congestion. 


Let Dister 








LOCAL ANEMIA, 


Local Anemia may be complete and permanent, as in obliteration of’ the 
arteries Jeading to a part by the formation of a clot of blood within them, by 
thease uf their coats, by pressure from without, or from a wound. Com- 

i i result also from diffused pressure acting on the capillaries. 
must necessarily lead to the death of the atlected part, and 
: be considered when treating of gangrene. It may also be incomplete 
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and permanent from the same causes acting in a less ) 

Sig Rectal Rete ie 
e amoun ¢ ; 

raise pecemarily be diminished, snd the tiasues will suffer ion | 


te cheer dry andl scales dni lboby tia 
grow moro slowly than natural; the muscles 
irregular painful contractions py Th 
injuries is Jessened: a slight degree of cold 
slough and ulceration to occur in the skin 
inflammation in general arises from causes 
healthy part, and tends readily to assume a spreading form and to 
in suppuration or gangreno. Permanent local anaemia acts therefore as one 
pes cae: tsporent eee ea he [em porary 
i rare itionall: by sho amurgeon, a is tha bioa 
‘ibed, or to arrest 
Ph; ibtogieal ly, it is produced Bell aber does 
fi ites tha sl lle coat of the arteries, “This may be see 
heb 


direct stimulation of the artery, such 23 occurs from mech inj 

or ex, in a wound, or through the medium of the vaso-motor nerves. 
Stimu! of the sympathetic nerves, either direct or reflex, causes tem- 
porary contraction of the vessels in the area supplied by the nerves to which 
the stimulus is applied. As familiar examples of local anemia from con 
traction of the arteries, we may take the dead-white color of Bs OF toes 


from exposure to cold, and the anwmia of the brain from insensibilty whieh 
font of one, part may sont ala fen Lypeome of mama 
anwmia of one part may result al ia 
amount of blood in the body is not nearly sufficlent to distend all the 
wae ‘The most familiar example of this is the faintness from anemia of th 
bi which results from immersing the body in a hot bath, by which @ 
whole of the cutaneous vessels become widely dilated, thus more or 
draining the internal parts. In whatever way tem local 
One Aes Pee — . 

peremi ing in intensity wil ¢ duration degree p 
ales Paeiiias exer lea a this are: the red glow that succeeds when 
the fingers recover after having been “dead” with cold, and 
oozing of blood that follows the removal of the tourniquet 
methods of operating. 


ACTIVE LOCAL HYPERAMIA, ACTIVE CONGESTION, DETERMINATION OF 
BLOOD, OR FLUXION, 


‘This condition consists exentially of an increased flow of blood to a 
owing to « dilatation of the arteries from relaxation of the muscular Gb 
cells of the middle cout. The term “increased vascular action” has been 
often applied to this condition, alth 

artery is capable of, viz., narrowi 

cular coat, diminishes the stax 

process, often very transitory, 

those conditions Ka the ast in whi 

afflax of blood is called for by parti organs, 1 
tissues, and the afflux of blood to the salivary glands during secretion, afford 
familiar example, 
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‘The temperature is never above, but often below, the natural standard, and 
the. ee Cab perds in seiritys a ie 
existence in an intern: ascertained | 
finding its size \necaat and its functions mnalified 4, ith a sensation of 
ht in it. The symptoms are often, however, very obscure. 

‘No treatment of passive congestion can be successful anles 
the cause can be removed. The first indication consists in the removal of 
sepa tig teadoge oc ovedog» pat Cat bat bass ee oem 

a it or a a8 too 
the congestion be due to the Te sca at Wee hates Renae 
digitalis may be of service in relieving it, 

e next indication consists Sol laannbte the quantity of blood 
congested part. The mere removal of the may effect 
but the desired effect is often hastened by the direct removal of 
scarification, or by the application of leeches. The 
may in some cases be relieved by promoting # free secretion 
as by the administration of purgatives for portal con, 
again, the judicious application of pressure by means of a ban A 
vent or relieve congestion by limiting edema and by compressing the 
vessels, and so causing the blood to flow more rapidly through them, i 
the pressure be not sufficiently powerful to interfere with the oarrect Lrgight 


the arteries. With this view, elastic pressure is applied to basi varicose 
veins in the leg, and to diminish the mechanical hyperemia of the skin that 
usually accompanies them. 

‘The third indication in the treatment kelp, 22 consists in 
the dilated vessels by the direct application of an astringent to them > 
we apply nitrate of silver to congested mucous membranes, and cold douches 


to many external forms of passive hyperemia. 


STRANGULATION. 


i a is the obstruction of the circulation caused by a narrow 
circle of pressure acting both upon the arteries and veins, as es a 
bandage is applied round a limb. Strangulation may be at once 

the circulation through both arteries and veins being simultaneously arrested, 
as in the application of the tourniquet. The circulation below the band 
at once arrested, but no visible changes occur in the part, nor would 

do so till gangrene and decomposition commenced. In cases in 
strangulation is accidental or pathological it is more commonly 

at first; the obstruction acts first on the veins, owing to the lower 
pressure within them, the flow through the arteries continuing. 
sequence of this, the phenomena of passive congestion appear in 
intense form; the parts below the constriction me 
purple or black in color, cold and numb. There is great 
abandant eseape of red corpuscles from the vessels, or ru 
laries with extravasation of blood. As» tho swell 
becomes tighter, the obstraction to the arterial flow increases, 
circulation ix completely arrested, and gangrene sets in. 


u 
ilk 
nae 


if 


INFLAMMATION, 


The study of the inflammatory process is one of 
whieh the Surgeon can enter; but the labor required 
well bestowed, ionsmuch ns an acquaintance with ite 
progress gives an insight into the greater part of 


i 
if 


: 
i 
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of imena of inflamed human tissues also shows apy 
which are ily explained by what is seen to arise during actual observa- 
tion of the of inflammation in the frog. 
Tf the web of « frog’s foot be spread out and examined with the micro- 
the blood is seen to flow in a continuous stream through the small 
cre (ald ona ee veins. In ne vessel hi ies of sui = _ to 
jow several corpuscles to pass at the same time, corpuscles in 
the centre of the stream, forming a yellow line, while on each side of this is 
8 colorless zone, free from red corpuscles, known as the inert layer. In the 
inert layer is seen an occasional white corpuscle, passing somewhat lazily 
along, with some tendency to adhere to the wall of the vessel. If from any 
cause the stream be slow chin to allow of the individual red corpuscles 
being observed, it will be seen that they show no tendency to adhere to each 


other or to the wall of the vessel; although, as every one knows, when 

removed from the influence of the living vessels they show a remarkable 

Soares af adhesiveness, sticking not only to each other, but to every solid 
ly wi 


ith which they come in contact. ‘The arteries show constant slight 

variations in calibre, which are not rhythmical, and are dependent on causes 
the exact nature of which is uncertain, The flow through the enpillaries 
varies in rapidity with the state of the artery, being more rapid when the 
vessel is dilated and slower when it is contracted. In observing the foot of 
the frog, there will also be seen a beautiful system of branched cells con- 
taining pigment-granules, by means of which the animal is able to change 
the tint of his skin. When the pigment is collected into a closely packed 
muss round the nucleus of the cell, the frog is pale; when it is diffused 
evenly throughout the whole cell, the animal becomes of a darker tint. 
These variations of tint occur under the influence of light, the frog becoming 
oe when exposed to bright light and dark under the opposite condition. 

us, then, in the healthy web, there are three phenomena of obgerva- 
tion, which indicate the vital motilinnt the tissues, the want of adhesiveness 
of the corpuscles, the variations in the calibre of the artery, and the move- 
ment of the pigment cells. There is yet another sign of health which is not 
to be observed with equal ease, and tint is that the capillaries allow no more 
serum to exude through their walls than is necessary for the healthy nutri- 
tion of the surrounding tissues, and the umount is such that any excess can 
be readily drained away by the lymphatics. a 

Supposing now that some irritating substance be applied to the web, the 
nor phenomena just described will be disturbed proportionately to the 
potency of the irritant employed, or, in other words, to the degree of injury 
done to the tissues. The immediate effect of such an injury is, in most enses, 
a dilatation of the arteries, with an increased flow of ‘Wood to the area injured. 
‘This is spoken of as determination of blood to the part—active i 
active congestion—or fluxion. Some irritants, such as amm 
ical violence, cause contraction of very short duration, wi c 
dilatation, but this is always of brief continuance and of but little impor- 
tanee. The widening of the artery allows a greater quantity of bl to 
flow into the capillaries which consequently be: ted 
the same time the flow of blond h 
dilatation extends to the vein. It u 
the channels through which the blood is flow ng. W 
of the current rather than to an increased rapidity 
if the dilatation occurred equally in arteries, i 
is not the case. The small arteries are capable of 
size, sometimes contracting almost to obliver: 
many times their ordinary calibre. The ecapilla 





the by 

foot; eu, in Peal 

for a whole day or even fon, 
ves a comple 


inju 

condition of stasis juall off; at first, come 
ment is noticed dey ener © prantan le7i i 
vay into the biotream, and Sally they all sem ok 

ick to each other or to the vessel, and move off, and the circulation 
oh | resumes its normal character. 

e retarded flow and stasis are degrees of the same and it 
remains now to consider the causes which bring it about. In the 
state of the circulation, as before stated, the show no tendency te 
adhere to each other or to the walls of the vessels through which they are 
flowing; on the other hand, both red and white corpuscles show "| 
siderable degree of adhesiveness when removed from the body. In 
to each other and to the walls of the Meweplen fry 
in the li body as if they were in contact dead matter; and the 
conclusion ved from this is that in the healthy tie: dhgenc: there are 
forces at work, of the nature of which we are ignorant, wl counteract the 
natural adhesiveness of the corpuscles; but that when the vitality of a 

of any kind, this power is diminished or lost, 
degree of the tissues have suffered, and consequently the 
ihesiveness of the corpuscles comes into play, causing increased 
resistance to the flow through the vesels and a degree of 
ea ie oe reenter ‘The accumulation es — , 
is explain e fact that a © 
than the red; their form also patios oe man to to sides of the vessels. 
That the change is not in the corpuscles themselves, nor in the Tq 
guinis, is shown by the fact that, if an irritant be ied to & 
area, so that a corpuscle can be watched throu; il the 
adhesiveness shows itself only while the corp is 
moment it beyond it, it moves freely on as befor 
tion of the flow is not the cause of the ion of 
by the fact that, if a ligature be ge tightly round 
so a3 to arrest circulation entire! ly, no ihesion of 
other or to the vessels is observed till the tissues 
a condition which, in the will not come on for twenty 
Cobnheim attributes all the phénomena of inflammation 
to molecular changes, accompanied by loss of vitality, in 
vessels; and probably in many cases of inflammation in wi 
irritation is carried to the part by the vessels their walls suffer 
doubt, also, if the capillaries could escape in the case of a’ local i 
the application of mustard to the web of a 
jomena of inflammation could not occur. But it is imj 
ination, to separate the tines from the capillaries in vascular 
and whether the source of damage comes from irre Wess 
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state of activity, provided the irritation have not been too severe or 
tracted.” This theory alone was, however, unable satisfactarily to 

for the appearance of a multitude of new cells in tissues still suffering | 

the effect of an injury, and yet the microscope shows that thix forme s 
essential part of acute inflammation. Consequently Lister's theory did 
moet with the acceptance it deserved; and until the migration of the 
corpuscles wus discovered by Cohnheim in 1867, the process of 

according to the Cellular Pathology of Virchow, wax ae esnentinlly 
one of increased nutritive and formative activity of inflamed tissues, 


Pig. 3,—Inflamed Pot. Showing the fat-celte with leucocytes between thems. The migration 
fe most abundant sear a rmall vessel. Some larger celle of doubtful origin are prevent at 
one part. 


All the new cells were su; to be formed by the rapid proliferation of the 
es. The dicen 


original elements of the a! tissu of the mi; of 
the white corpuscles, however, fully accounted for the appearance of the new 
cells in the inflamed area, without necessitating the im, 
that injury to living tissues immediately increases their vital sctiltyas 

The changes which occor in the tissues as the result of inflam have 
been observed both in vascular and non-vascalar structures, and both 
life and in preparations made after death. A: non-vasculir structares 
cnt Sones Hed pesken as eo typical, ia is oo 

le the subject of experimen: cali i ie cornea ims 

a liar form of hesey tissue arranged in strata, between which lie spaces 
of an irregular stellate form containing corpuscles corresponding with them 
in shape but not accurately filling them, thus leaving room for the of 
blood-plasma and, under certain conditions, of white corpuscles. When the 
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with pus.” In some cases the tongue was watched for eight or even nine 


day 

The conclusions drawn from these observations are confirmed by the 
microscopic examination of specimens of other inflamed tissues. In fit the 
leucocytes are fuund crowding between the fat-cells, especially in the neigh- 
borhood of small bloodvessels (Fig. 83); in muscle they accumulate between 
the fibres which themselves show no change, unless the process be very acute, 
and then the alteration is in the direction of degeneration, not of growth 
(Pig. 84). In bone the Haversiau canals become filled with leucocytes ; and 
should the process be of sufficient intensity and duration, the solid tissue 
disappears before the new cells, while at the same time the bone-corpuscles 
show no change unless one of degeneration. Thus acute inflammation, from 
whatever cause, and in whatever tissue it may ., is always characterized 
histologi oy by essentially the same phenomena: a passive or degenerating 
condition © the original tissues with an abundant infiltration of new cells, 
which are the white corpuscles which have migrated from the vessels, and, 
possibly, the descendants of such corpuscles formed by division of the parent- 
cells wae leaving the vessel. 

‘The extent to which this process of “cell infiltration” will be carried de- 
pects upon the of damage done to the tissues by the irritant which 

as caused the inflammation. Supposing the damage done to be of a slight 
and tem, charneter, the tissues speedily recover from the condition of 
Jowered vitality into which they have been thrown, the vessels recovering 
with the other parts, The circulation, therefore, returns to its normal state 
and the exudation of plasma and migration of white corpuscles cease. The 
Jiquid exudation drains away, and such leucocytes as have found their ww 
amongst the tissues either break up and are absorbed, or find their way bac! 
into the circulation by means of the lymphatics, The part is thus restored 
to its normal condition, and no permanent effect of the inflammation is left 
behind. This process of perfect recovery is spoken of as the “termination 
of inflammation by Resolution.” 

Should the damage, however, be of such severity that a small portion of 
the tissue is injured past recovery, or to such a degree that the pressure of 
the accumulating cells and liquid exudation extinguishes such traces of 
vitality as may have been left in it, it is evident that the simple process 
of resolution is no longer ‘ible. ‘The same will be the case if the eause of 
the inflammation be persistent, as an irritating foreign body lodged in the 
tissues. Under these circumstances, the exudation from the vessels and the 
migration of the white corpuscles continue in the Inflamed area, until the 
leucocytes become heaped up and press upon the original tissues of the part, 
which now show signs of degeneration. The fibres of connective tissue be- 
come swollen and softened, and finally disappear amongst the leucocytes ; 
fat-cells lose their contents, and in like manner are lost amongst the invading 
cells; muscular fibres lose their striation and become granular, the migrat- 
ing celle penetrate within the sarcolemmata, and the original tissue disap- 

before them ; the vessels in the same way become obliterated by pressure 
‘and lost in the mass of new cells. In whatever part or tissue the change 
may be occurring the process is essentially the sume—the original tissues 

rate and disintegrate, and their place becomes occupied by a closely 
packed crowd of small round cells. Whether each of these cells has 
suainally been a white corpusele, or whether many of them are formed by 
division and multiplication of the corpuscles after migration, is a doubtful 
point. That they are formed from the cells of the perishin,: tissue i hardly 
conceivable, and, moreover, experiments have shown that an exactly similar 
process of cell-infiltration will take place in a piece of dead animal tissue 
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Causes or IxenamMation.—The causes of inflammation, like those of 
all other morbid may be divided into predisposing and exciting. 
The Frediaosing Cause may be briefly said to include every condition 
that tends to lower the vitality of the tissues, and thus to render them leas able 
to resist external injurious influences. The conditions necessary for a healthy 
‘nutrition, and consequently for a high degree of vitality, are, an abundant 
supply of healthy blood, connection with a healthy nervous centre, periodi- 
rest from functional activity, and at the same time a normal exercize of 
funetion. The influences disturbing these conditions may be Local or 
Local resis Causes.—The local conditions which interfere with 
the quantity of blood supplied to a Bet have been already discussed under 
Local Anwmia and Congestion, In Passive Congestion, te will be remem- 
bered that although the part habitually contains an excess of blood, there 
is a diminished interchange, and, consequently, the actual quantity supplied 
za lea has Sena Both tel I Sie seen yen as has 
! al inted out, interfore with healthy nutrition, lower the vitality 
of the ad pe and thus render it prone “4 inflame from slight causes, 
Lows of connection with a healthy nerve-centre may be the result of destruc- 
tion of the nerve-centre itself, or of injury to the nerves leading from the 
centre to the affected part. The best illustration of the effect of this condi- 
tion is seen in contrasting paralysis of a limb from cerebral hemorrhage, 
and paralysis from acute spinal myelitia. In the former case, the paralyzed 
limb is still in connection with the healthy spinal cord, and ordinary care 
in avoidi Litres will prevent any formation of bedsores, In the latter 
case, the slightest pressure or irritation causes inflammation rapidly termi- 


uating in sloughing. Loss of connection with a healthy nerve-centre is also 
seen not armas ‘in cases of division of the ulnar nerve, by which the 
absolui 


little finger is tely cut off from its nervous supply. Under these cir- 
cumstances, grave changes in nutrition are common, and inflammation is 
readily set op. That organs to which insufficient vest is given are prone 
readily to inflame, is, perhaps, best illustrated by the eflects of excessive 
work on the eye; and the conyerse, that organs cut off from the performance 
of their natural function suffer in nutrition, is seen in the fact that limbs con- 
emned to inaction from disease of a joint are cold and waste away, and 
that inflammation is set up in them from comparatively slight causes. 
Wounds in such limbs often heal badly, and it is this that makes amputa- 
tion of such members notoriously unsuccessful, 

Though every tissue of the body is susceptible to inflammation, yet some 
parts from their anatomical conditions and structure are more liable to it than 
others. All cavities are exposed when wounded to the dangers of the ac- 
cumulation of putrid or irritating fluids, and thus the serous and synovial 
membranes readily become affected with extensive spreading inflammation. 
Mucous and cutaneous surfaces, on the other hand, are protected by a strong 
and thick epithelium when they are exposed to injury, and consequently 
gil more powerful causes to produce inflammation. 

When a part, having once been the seat of inflammation, has been left in a 
weakened or impaired state, it will be more liable to the occurrence of a 
second attack ahtaflammaticn, having less resisting power; hence, alao, sub- 

went attacks are induced by less active exciting causes than were required 
at first to call the process into existence; we see this in the inflammatory 
affections of the eyes and joints. 

Constitutional isposing Causes.—That old age acts as a predisposing 
cause of inflammation, it is hardly necessary to say, the vitality of the 

. tissues in extreme age being greatly diminished, Anything that enfeebles the 
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case Md ae nee 
forms, as we shall spl tl a head Bia nil the mem 
drains away, unleas, from an: papier eo treatment, it is 

Condes ayes of the wound. In compound fractures and wounds 


sions ee eat emerge 


that it may looked upon as living tissue, and 

undergoing puttefustions Xt is 1 ise with Pepe O5r serum, wi 
putrescible,  Extravasated blood, either in the spaces of the areolar 
Boia aia broil th cari ctx neces ony 


fracture, is readily decomposable, although 
igang eee Dat of the’ clot net euutradte? 
urine in a distended bladder, are reap 
animal matter in the ve at body. 

2. A sufficient supply of oxygen.—The tissues themselves 
circulating in them, Sion quite enough oxygen for the 
faction. jis is shown by the fact that offensive decom: 
takes place in wounds from which, immediately after the injury, the air 
bors eased by some external application, such as styptic colloid, collodtion, 
or the C. 

3. The presence of water—All living tissues and the fluids of the body 
contain enough water to putrefy readily, but the is not that most 
favorable to the process, Tes anrawniey aces the more readily, 


of a certain temperature,—Experience shows that the 
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necessity for the action of « ferment as the stai ‘the process 
Enege fie madera alipaovaries ot wie) Ferments are of two kinds, 
non-organ he organi 
tale organise belonging to the class of 
substances, such as dinstase, acne ete., which. 
to definite chemical changes in the sical mi substance pe ine which hie ey ace. 
The part Tote by by the iloroseopls in the 
still ee observers, mire attribute erp oie tbe wat 


particles of dead | nic matter su to he under phy: 
chemical” changes, 4 virtue of pda a: simi pie nstabl 
° iSeompo with which they ma) ae in contact. Toten 0 
fli Mes are, however, now in considering the process of | 

faction to be a fermentation, dependent on the presence rian Price 
living ferment. In putrid animal fluids more than one of orgsoteen te 
inatally met with; but the most important and constant ‘nah a short, rod-ahay 
fungus, the length of which does not exceed double its breadth, ‘This ta the 
bacteri ae to be the ferment of ford pa 


perish amongst livil 
of healthy living animal. Many forms of microseopic fungi are 
of attacking living tissues and growing amongst them like true parasites; 
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putrefaction follows. From this fict it is to be concluded that water is the 
special habitat of the ordinary bacteria of putrefaction. 

Assuming, , that the bacterin are the cause of the process of 
ones mpl by what means can they gain access to Le matter 

wounds, or cavities containing animal fluids’ 

Only two modes of entrance need be considered: 1. The bacteria might be 

i by the and alis canal, and thus find their way 
into the circulation and enter the dead matter from within. That this mode 
of entrance does not occur with the bacteria of decomposition, is evident 
from the fact that subcutaneous accumulation of putrescible fluid such as 
eal serum, or portions of dead tissue, such as a part of an cut off 

its blood-supply by a simple embolon, do not undergo putrefaction. It 
has, moreover, been shown by experiment that the bacteria which cause 
ey, putrefaction, even if injected into the blood-stream, speedily perish. 
‘That other forms of organisms can euter by this method must be acknowl- 
edged, unless we are prepared to admit that they are spontaneously generated, 
for in all acute infective inflammations, and in all acute abscesses, micro- 
scopic organisms are found at the seat of disease even when there is no 
exterval wound. 

2. The bacteria are admitted direotly without. Of this there can be no 
doubt. We have already seen that they are constantly present in the air, 
ana not in such vast numbers as was at one time supposed; they are 
more abundant, however, in the neighborhood of saga ped matter, as in 
A ward containing many wounds the discharges of which are in a state of 
decomposition, They tre carried into wounds, abscesses, or other cavities 
by the surgeon’s hands, by instruments, and more especially by water, unless 
some means are adopted to destroy them. Still it cannot be too clearly 
borne in mind that even when they are carried into the body, or into a 
wound, the ordinary bacteria of putrefaction can do no harm unless they 
come in contact with dead matter. They speedily perish in the blood, and 
they exert no influence on living tissues. Amongst living tissues we must 
claas the lable lymph or plastic exudation that covers the surfaces of 
a wound; while the serum is dead matter, In a wound or abscess-cavity, 
therefore, which is perfectly drained, they soon perish; and, were perfect 
drainage always possible, we need not fear the presence of bacteria. It is, 

ver, not possible; and consequently, according to the germ-theory of 
decomposition, it becomes in most cases a matter of great importance to 
exclude all bacteria from wounds or abscesses, and to destroy any which 
may have found admission, 

bacterium termo, the ferment of ordinary putrofaction, is a short, 
rod-shaped body, the length of which is under twice its width; it exhibits 
Active spontaneous movements, but occasionally p of bacteria become 
united together by a jelly-like substance which limits or arrests their motion. 
Bacteria multiply, as far 28 is known, solely by division of the individual 
cellé (fission), and never by the development of spores. They are, conse- 
ently, easily destroyed by chemical antiseptics, by heat and by drying, as 
© extraordinary power of resisting these influences is shown only by the 
spores of fungi, not by the organisms themselves. 

4. Trritants,—This class of irritants includes those organisms 
which have the power of growing, like true parasites, in the living tissues of 
the animal body, Amongst them must be included certain animal parasites, 
such as the itch insect (acarus scabiei), the chigoe (pulex penetrans), the 
trichina spiralis, ete., which bury themselves in the living tissues and there 
excite a greater or leas of inflammation. ‘These are, however, of little 
importance compared to the vegetable organisms which are now supposed by 
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fauee BY the pathogete beste Thi vould ba oa 
the wales fact common to the animal and p is 
feeble individuals, or feeble parts of an individual, are most ly invaded 
by recaatic fungi, 
inflammation set up by the septic matter is accom, 
or less abundant formation $ 
in the wound or ium in whi 
apie ee sctemnca to it will xen develop. ically by the Bit 4 
contrast between a wou! jing asepti e intention 
and une in which septic suppuration is ting place on the third day ix 
marked as scarcely to require comment. In the former case, tieues in 
me argely compos sal of ving cals Wate may ity bn epartat 
80 con o Is it may fai a 
tissue ; ih the Etter) tha eae for some dlistanos pareasatin tel " 
in their vitality by the irritation of the products of putrefaction, and 
separated from each other bya Aas which forms one of the most suital 
rail for the development of any true infective virus that may find adm 
sion to it. 
Generally decomposition of the discharges acts in two ways: first, it de 
the patient y the fever caused by the absorption of the producta | 
trefaction, and thus renders him more liable to suffer from an} 
infective process; and, secondly, it is a well-recognized fact that mat 
tions from putrid matter exert ao injurious influence on the health of thon 
that inhale them—in fact, the removal of putrescible matter, or the preven- 
tion of its decomposition, forms one of the most essential features of domestic 
and hospital hy; 
No greater mistake could be made, however, than to im that | 
the prevention of’ putrefaction all necessary hygienic precau' are 
As before pointed out (pnge 41), the products of respiration foul the air and 
exert « depressing influence on those who breathe it to a 
be overrated ; there is no doubt that, much as an’ 
the prevention of infective inflammations, no inconsiderab! 
provement in the re of rea aires ry must be pine to the 
ter attention paid to general hospital hygien: a seeetsl ly to improve 
ai in Fentilation and the avoidance of overcrowding. 


Irritation.—Every tissue requires a 
tional activity for healthy nutrition, but it is very 
such rest ean act as more than a predisposing cause of inflammation. 
reall however, inflammations of joints or of the eyes seem to. be 


de) “4 it on ipiecioey Nar ep of ey 4s, 

). Nervous itants,— t pla: y the nervous system 
direct causation of Siasasinibes Hides been a question invol 
siderable obscurity. That inflammation cnn take place, and rendil 
in a part completely cut off from any connection with the 
system, baa been proved by numerous experiments; in fact, such 
has already been described as a predisposing cause of the process. 
clinical phenomena us ven as exninples of inflammation arising 
injurious influences transmitted to the affected part by means of the 
system, are the so-called sympathetic inflammations of the eye and 
testicle, and herpes zoster. In the eye, it is a well-known 
one is atfected by destructive inflammation followi 
the diseased organ is removed carly, the other eye is li 0 
inflamed. The latest observations tend to prove that the inflammation fh 
sach cases in reality spreads from one eye to the other by direct extension 
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; ef the poison may be taken op by the 
in character to the ogiginal 
without 


throughout it, presumably in 
infective ” "The multi 
need not being i 
ago} 


reading gangrene, 
hand, no definite organisms have as yet 

ly infective processes, as syphilis and soft 

. ppose that in these cases the poison may be an 
ferment. When n definite organism i ly found with 

form of inflammation, and when it retaing its power of ga 

Jar inflammatory process if inoculated into a healthy animal, even 
being cultivated in artificially prepared solutions for oné or two generations, 
the organism may fairly be presumed to be the direct cause of the inflamma 
id the exact mode in which it acts, though of 


tory process, ani - 
scivntifically, is of little importance to the Shee surgeon, and need not be 
discussed here. is the Bacillus splenic 


Such an organism anthracis of 
i a eipaniie ie one 6a 
such processes, the reader is refe: to the oD igoant 
for fuller information. ‘ 
Inflammation is also divided into acute and chronic, according to inten- 
sity and duration. The symptoms, terminations, and effoots have 
already been described are those which characterize the more acute and 
ordinary forms of the process, Chronic inflammation will be described in 
a Bu ent part of this chapter, So-called catarrhal inflammation will 
also be ibed separately. 
Sane ee applied to an acute inflammation in which the 
cardinal symptoms—redness, analy heat and pain—are well 
Tnflammations of organs are also divided into interstitial and 
matous. By the former term is meant that the 
‘or most marked in, the fibrous interstitial tissue of the ; 
that the special structures, as the epithelium of glands, are the 
of the morbid proces, such change as there may be in the interstitial 
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a coil of intestine ha down in the navi of the pelvis. 
Pee han the a te t, and may be eee ith ne ee 
2. Alteration in Size—The mealling of “fe tas is due to oa 
Acreaeel atilux of blood and to the exudation from 
‘The swelli wari ly in different localities. aes 
textures, and jose which are firm and dense. 
tanta Pacaeniion ofthe aredler thereof fhe’ nancbaae ala 
greater than in inflammation of the testes. Inflammation of sig ma 
occasions great swelling, that of the sclerotic but little, In dete hand 
Semtaretencti on pone ligament, there is, of course, very lithe 
Tf inflammation become chronic, the na sania ey terminate in permanent 
trophy, or thickening, as will hereafter 
Sra diminishes in most cases after death, by the emptying of the 
bot never com) ae oe sd ceo an important 
ana eeapaicet inflammation. 


Modifi Sensibility.—There is in inflammation OS ae 

Jess pain, which is fag! part ie tues to oan Pea of the nerves, 
to the ro and stretchin, fe nerve tc 
dil bloodvessels, and by ree exedetan 

That the ra abs of the dilated bloodvessels really is a cause of satan 
in inflammation is shown by the relief derived from the elevation 
inflamed Tn inflammation of the testicle this is 
the ioe leading from that gland are valveless, and in the erect 


wei Tie mbar eaean beatae Se ee ee 
fo iar epbeavd a era fro while} ie ae 
re, patient is absolutely mn pain ng 


back; but the moment he rises Into the erect vores DOnSN 


ise ke oa ae oh eattslie special sense, vo instead of actual 


may Sara ramen ere ee Sse repelaee oe da 
the eye |, subjective es it meen; 
ind the ear is di dlssapels there may be noises of various ki pe 

To inflammation of the bladder, there is a constant desire to ex: 
and in inflammation of the rectum there are frequent atime pate 

Pain is one of the most sangre symptoms of in 
existence serves a useful parpeiby preventing oa tient 
moving the inflamed part. Sait of the more Rp 
structure affected ‘se on the violence of the in ammatico, belog, as x 
eral role, greater in as the tissue affected is incapable of 
to the pressure ex hy the, dilated vessel sa aaa 
Henee, in general, ‘ intensity of the pain is in the inverse 
swelling of the part. Thus, the pain of inflamed bone or fibrous 
excessive; that of areolar tissue trifling. In erysipelas of the 
pain is experienced in the ears; the pain of an pir tees pessrey ic 
than that of a conjunctiva : similarly affected. In some forms of pa te 
tion, pain can scarcely be said to exist, though the disease may assume the 
most destructive form; thus, in certain inflammatory affections of the throat 
and of the peritoneum there is little or none, 

The pinnae of rela. aries soxatdia to iting Bring sharact Whea 
mucous membranes suffer, it is often of an o ining eo 
in conjunctivitis; when the serous membranes of the chest or 
attacked, it is lancinating or stabbing; aching in osteitis; 
pus is about to form ; wee when the ia affected. 
pain ix always increased by prewure; when it is produced by 
pressure, the ‘part is eald to be tender. This tenderness is of great 
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abrasion, gives rise to no appreciable constitutional disturbance; but if thee 
part affected be of great importance, as the larynx or the 7, the 
ogee are proportionally severe. The nature of the | 

cm 


use exerts more influence than any other condition in the corm= I 


ees net? le ee fg ne ives rise to 
it severity uration, while septic \ \ 
tions may prove ease the disturban 
ally rather than by their local effects. Th 
fol by considerable inflammatory swelling, 
tional disturbance, while a poisoned wound may 
local inflammation may affect only the last phalanx of a finger. 
The constitutional disturbance in inflammation i 
ibe bi dary, bei rm of drivel 
invariably secondary, being a consequence 
clearly a lished Hoa! the so-called “essential” fevers, in which the 
febrile condition occurs either without any local inflammation 
the local affection by a distinct interval, as in the acute 
‘The one essential symptom of all forms of fever is elevation 
ture of the body, or pyrexia ; without this, fever cannot be 
It is impossible here to discuss the theories as to the nature 
the siesing feehs may be given as generally agreed upon and common 1 
all forms of fever: 
In fever there is an increased production of beat, not 
ished loss. This is proved by the evidence of excessive 
as the disappearance of fat, the wasting of the muscles, the 
tion of urea and carbonic acid. There is also a considerable 
loss of water by tho lungs, and often also from the skin, It is poetible that 
in some cases, such as the rigor following operations on the 
organs, the contraction of the cutaneous vessels may an aoe 
of the elevation of temperature by diminishing Joss of heat from the 
se but this is merely an accidental condition and not an essential feature 
ver. 
‘The increased juction of heat takes place throu; it the body, 
probably most Aste in the muscles and evils ss Tris ve 
not developed to any appreciable extent in the inflamed area, for, as befor 
stated, the latest observations tend to prove that there is no elevation 
temperature beyond that of the blood in the part actually i 
even supposing that these observations are in error, it is evi 
difficulty in detecting it, that the heat developed in the 
tion must be in extremely small amount, and quite insu 
~ “re ae of Mast rae of nae tnhers Seis 
@ fever is not caused by in usually accompan: 
for experiments have shown that ri ol nerves 
lower the temperature by causing a certain degree of shock, 
It has been clearly proved by experiment fever can be 
injecting into the blood-stream noxious materials of various kinds: 
stances artes Aen injected, cause fever, are said Co posses 
properties.” Amongst the su possensi 
ties is the lymph returning from an inflamed pat ch 
jets of destructive changes which are going on 
before stated how largely the flow of lymph is increased 
Sees eae ey from are naar pa bereits 
m the corresponding sound part. It is evident, therefore, that 
roduced on the ood during inflammation may be considerable, 
wil vary with the extent of the inflammation a she oc local 
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ten to twenty minutes, or even more, the contraction of the cutaneous arteriet 

yields, and a seen follows. Tho surface of the body tre 

comes reddish, the face fi ol the I at aoe 
sete in—sufficient, in many cases, to sonk the sheets of the 

uring this, the hot stage of the rigor, the patient feels intensely 

the thermometer shows that the temperature is rapidly falliog, me 

heat from evaporation of the porspirition being neoesuirily very great. To 

half an hour or more the sweating ceases and the whole rigor is over, 

the patient weak and exhausted. 

"i LS esata pe a bins regs 

is, a a rule, to tl ol ? 

degree of Bera we patient. The face is usually flushed, but 

means always 80. 

Another feature common to all forms of fever is emaviation and for 
strength. The increased production of heat must, in the of 
science, be regarded as work ; and, consequently, during disturbanos 
the tient may as truly be expending force as if he were caring ree 
or clim| mountains, At the same time, his appetite is and | 
powers of geek sd aac aSjon of ee Soe The exbaustion 
and emaciition of many fevers is not therefore to be at. 

Thirst is always one of the most prominent 4} and the 


the accumulations on the tecth and lips, or srdes, and the constipation so 
commonly met with in fever. 

In all febrile conditions there is a feeling of lnesitude or weariness, and « 
marked disinclination to bodily or mental exertion. In the earlier stages of 
very acute febrile disturbance, there may be delirium of a violent form? 
the later stages, when the strength is becoming exhausted, 
mind or muttering delirium is a common symptom. The patient's 
disturbed, he is restless at night, and delirium is more common at that 
than during the day. 

Severe fever of any kind always leaves the patient weak and ansmi«, in 
consequence of an excessive destruction of the red Tn the most 
extreme forms of septic fever, this takes place to 
serum becomes stained during life by the coloring-matter of the disintegent- 


corpuscles. 
the urine in all febrile conditions is pa ere high colored. It contains 
an excess of urea and urates, and often iency of chlorides. AJbumen 
is eee met Ade in bi ot oe a 
in lammatory fever dou! un it 
but their exact nature is ‘all imperfectly rhe ears Te the dae 
venesection was a regular part of the treatment of every febrile 
“tan attention was paid to the blood that was drawn, Tt was noticed 
in me 
partly a I 
corpuscles into dense masses, which sink quickly—an uj 
of congulated fibrin free from red corpuscles i left at 
when it is allowed to form quietly in a deop vessel, The 
yellowish fibrin thus formed received the name of 
absence of corpuscles allows the contraction in the colorless 
to be much more complete than elsewhore, and its upper surface 
is depressed in the centre, being “cupped” as it is termed. 
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sae oor can gerspiain, and Cul ng, nd the dla snot 
olen, bus bury 30 patient bet reste 


eens coat a eae oe 
TREATMENT OF ACUTE naatee 


ap nw nr 3 , but practically fs aoe the inflamm 
process patholcgh ie uae ave to 
the Knowledge web ve ol Of its causes and Sess 

in the 


ts that act in this way, as 
ze Innguage as irritants. Our fi 
onan of inflammation, is fo protect the tisewes 
Cec ie es 
of fresh causes of irritation, 
wer heig plone reeation 
a ical e 
of Sa and position of injured parts; the 
opening of abscesses, or i incisions in cellalitis, to 
and the prevention of decomposition 
flepeisaea eel sists and the exell 
poisons, such ss that of pysmia, eryaij or the 
2. All irritants lower the vitality of the tissues 
if of sufficient intensity, cause death of the part. 
done is (proportional, first, to i eta aent tna ce 
to the vitality, or, in other words, to the power of 
In the prevention of inflammation, or in the ihatating of 
Sastre toust be to do everything in our power, both by 
cirri promote the nutrition of the tisewes. 
jer this heading come: attention to diet; avoi 
cess; regulation of the action of the bowels, skin, and ki 
of constitutional conditions, such as gout, rheamatism, at 
the chief objects in view are—to preserve a normal state 
by ty reing causes of , or local anwmia, as 
on vessels, 1 cure of varicose veins, ani 
aittendad capi ries by pit olutic pressure; by elevation 
or the etsy of strangulation ; to maintain anormal ro 
avoid over-work of the part, as in excessive use of the eye or larynx. 
When the inflammatory process is established, we cannot too 
in mind that the vitality of the part ix lowered, and that our main, 
are—to avoid further depression which might extinguish such life as remains; 
tw enoourage tho return of vitality by the maintenance of a normal temper: 
ture aud by the regulation of the disturbed circulation by such means aawe 
have nt our command; and to insure, as far as possible, functional and 
rest of the inflamed part. 
parts are less able to withstand the effects of heat and cold, of 
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not entirely, to the admixture with the blood of the exudation 
from the inflamed by the lymphatics; in such eases the means 
to limit the exudation, or to drain it away externally, as ina 
limit the fever; in other cases, the stream of lymph bears 

cal products of decomposing matter from the inflamed 

an = 


poi 
tie infection), pysomia, or malignan 
sein wth say meat of definitely destroying the poison i 
we can only support patient in ey way in our 
fata oes 80 as to enable him to wi! a its evil 
eases in which the nervous ptome of fever are 
smust be administered siti Lastly, certain drags 
Sse Hae enon wie DE lucing the temperature in 
meet important of being al |, quinine, salicylate of 
‘The application of cold generally to the body by baths or 
poe the head by an ice-cap, as secoramen ci 
useful as they mndealidly area each Cae a 
modes of treatment, as they attack one symptom only, 
untouched. No Surgeon should bave recoune to these unless 
his regard c rar OF 10 SemayS Nia cree a Te re 
ve principles serving more or Jess as our ‘We can ROW oobe 

sider more int detail their practical application io the treatment of aoute 
inflammation. 

‘Tux Prevestiye Treamreyr of inflammation can be 
cases of injury. All injuries of any severity—ns cuts, b 
fractures—must necessarily be followed by a certain 
bat this simple traumatic inflammation has no tendency to spread 
the area injured, which, in the case of a clean-cat wound, is little more tl 
4 microscopic layer of tissue, nor does it tend to pass beyond the stage 
simple exudation into that of suppuration or w » unless ome fi 
cause of irritation come into play after the injury. When we talk, d 
fore, of the prevention of inflammation, we do not mean the p i 
the simple ive inflammation which follows an injury, for 
sible; but we mean the exclusion of all sources of irritation 
tect or prolong the process, or make i 

Whil causes 


acknowledged to be living microseopic organisms, and that the 
i ve inflammations is, certainly in some cuses 
all, a specific microscopic organism. ‘Thy 
utrefuction by 
in & great proportion o: 
inflammations; but 
the causes of pal 


tre! jot find their way to the 
by the blood, while the organisms which are associated wil 
oa may do so, those characteristic of some diseases 
living in the bloodstream. In the prevention of inflammation, 
direct contamination of wounds, Ps » from 
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Rema Sk uw a Ste eee ae it. ee 
eo , oe Ww hereafter Both 
ie ie aor ae ee 
is very superficial, and does not interfere with 


Seta 
HEE 
pei 


SF 


a pclatioa oP 1 a6 ean Be aa In of 1 
plied on lint tom wound as au antiseptic bat 
its aci rather quickl , especially if there is much discharge, and 
ently must be ren at Jeast twice or three Stender: 
ee solution Ae aa eres pee 
‘is too strony ication to & raw 
used iacadtrtkontikia ixwonn the solution pela 
(0 by the addition of an equal quantity of water or glycerine. If usd 
an antisepti cirashig: iG isouebaloh ely, os it fe rently 
t of lint by the discharge. ic gauze: This is 2 coarse gaunt 
impregnated with carbolic acid dissolved in a mixture of and resin. 
It contains about fy part of carbolic acid. It forms an bent 0 
possesses the great ad of yielding up its carbolic acid 
and thus retaining its antiseptic properties for a long time. olize 
-cotton-wool and tow have also been used, but are somewhat inefficient prepara } 


tions. 

Carbolic acid may act riously, both locally and generally, If the 
solution be not properly ice all elsbalan of the ved acid 
may be floating in it whieh will cauterize both the patient's tisues and the 
oe hands. To avoid this, it is better always carefully to 
acid and to prepare the solutions some hours before they are used, If 
solution is pi immediately before uso, it must be well stirred; an 
ie required to be cold, warm water may be used to insure 


ution. 
Carbolic acid is, even in the strength of 1 to 40, an irritant to the living — 
tissues; when applied to a wound, it ex: tea the sextet CSeaan i 
first twenty-four hours, and comsediuently in necessity 
drainage, In using it as a dressing, the object of the Surgeon must be 
prevent direct contact of the acid with the raw suriaeo as far as possible 
after the wound had been once washed out; otherwise it may give 3 
suppuration, In washing out a wound also it is im tte care that 
the lotion used exeapes freely. If it remains in ho! and cavities of | 
wound, its absorption may cause symptoms of poisoning; and if it 
into the spaces of the arcolar tissue, not only may constitutional ayn 
appear, but considerable local inflammation may supervene, In ome 
tients the skin is singularly intolerant of the acid, and the gauze may cause 
even vesication. Its use must then be abandoned, and some other antiseptic 
agent employed in its place. ms 
Carbolic acid cannot be applied, either to the unbroken skin or to a raw 
surface, without a certain quantity being absorbed. As a rule, this 
to no uripleasant symptoms; but, if the surfaces be very large, or the patient 
be peculiarly intolerant of the acid, symptoms of carbolie pok AY arin, 
In every case in which a carbolic acid dressing of any is Noor its 
derivatives can be detected in the urine by proper tests; and in a great ; 
portion, if a surface of any size is covered by the dressing or a large i 
washed out with the lotion, the urine undergoes a marked change. In | 
mildest cases it is passed clear, but after standing for some time 
assumes an olive-green tint; in the more severe cases, it ix dark | 
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lotion into the wound that {pavspaces ot acenlar tissue are uot injected, 


serious and extensive iste in 
er ot yes is mated ico by Lister. Skee 
the less J,and at eee the least 

ics. It enny soluble in hot water, but 
The concentrated cold eol lution or “boracie acid lotion,” ip 
eo ais CE, ts eral al 8 poe ve ba 
allowing it to cool and the excess of the 
ful lotion for w y Or irrigating “Boracie acid 

lint in a concentrated loge 


‘ing it, forms a useful ap] to wounds. 
teed ith with warm Ione acid aaa 


fata the place of a poultice to iy ani 
avid nent forms an excellent dressing 
those on the face and for health Ropitpepoer er rey 
form is a preparation com, ne er ot ea 
as a basis, to five parts which ja ad aera uarae 
be spread on thin muslin, and dipped in the boracie acid 
applied, after which it may be covered with cotton-wool 
It requires changing once or twice a day. Barff has 
cal combination of glycerine and boracie neid, ai 
name of Boroglyceride, as a lotion for woun 
have used it report favorably of it: bat probabil 
be obtained by adding some glycerine to the ordin: 
Salicylic aan isa mete of carbolic ca 
peal de it possesses po toxic properties, in 
over carbolic acid. It is soluble 
jan got parte of cold Sen dinstee ea leh 
antiseptic, Fthough less irritating, than carbolic acid. 


in surgery are wool, aalicylie jute, Julai 20 are 


aeons by Tiers as being more absorbent; 
from refuse material, and was introduced by McGill, 
absorbent and elastic, All ie p rations contain 
avid varying from 3 to 10 per cen hey ant bee wil 
glycorine to prevent the dust of the acid Sising saben about Boat, 


He HH! 


nsed, a8 it causes violent sncezi: Parma nei 
used for instruments, as it corro "s them quickly. 
urous Acid is but little ‘used as an antiseptic on account of ite ex~ 
unpleasant smell. It is very irritating, and presents no 
jose already mentioned. 


pine of two drachms of the tincture to a 
jis strongth it is an efficient antiseptic, very froe from 
r= 


Oil is a powerful antiseptic, having a very 
vals fee fi 


aceous smell; and, so far as is at present known, it ix from 

oun properties, Tt is practically insoluble in water, 

oil, ren and spirit. It is used chiefly as 

with which the ganze is impregnated ix com of or fe bere 

rosin, three parts paraffin wax, and one part Sarees oil, piaeb ncn 
this ibe tarbale extensively, and finds it in 

for the earbolic gauze in enses in which the pationt ipo cony ce sg aa 
acid poisoning, or when the skin is easily ratated 

application to granulating sores an ointinent cons] of two parts of paraffin, 








possesses practically no toxic properties. 
Acid possesses extremely powerful antiseptic properties, but has 
Seti Tsgan abl ptt Sr tha sediment ib Te eesngetan com 
stituent of Compound Tincture of Benzoin, Friar's Balsam, or Wound Bale 
sam, which was formerly oxime rely a nliyes as an external 
wounds, and is still sometimes applied to compound fractures. 

air pention was, in former times, a constituent of almost all sali 
wounds, and doubtless did excellent service as an antiseptic, At the 
pene eaten ever used, a iehly setae Recasaa under the 
of eens ich, dissolved in olive oil in the proportion of 1 to 5, forma a 
Thymol is the aromatic principle of thyme. It is said to be an efficient 
antiseptic if dissolved in water in the proportion of 1 in 1000. It ix bot 
little irritating and is not poisonous; but it presents fow other advantages, 
and is rarely used except for washing out a cavity, as the rectum, from 
ae carbolic acid sight he abenebel In dangerous fiber if injected. 

possesses decided antiseptic yperties, . but its efficient strength 
is uncertain. It is chiefly useful as a addition to boracie or carbolic lotions 
it them from drying too quickly. 

.—The antiseptic properties of aloohol are too well known to re 
quire mention. It is said to be efficient in the strength of one part in fift 
of water, or, roughly, one ounce of proof-spirit to a pint of water. It 
but little used in surgery as an antiseptic, because of its evaporating too 
rapidly, but it may be employed as a wash for wounds or for the hands and 
instruments if none more efficient is at hand. 

Amongst the most ones means of preventing inflammation is the free 
application of cold, This causes contraction of the vessels and limits exu- 
dation, thus Resear tension and ewelling, The cold should not, however, 
be 80 intense as seriously to lower the vitality of the injared part, or it may 
cause the very mischief it ix intended to nt. Its application 
moreover, be continuows till the danger of inflammation is 
in an intermittent manner, the periods of hy jia which ocour 
intervals between the cold applications undo whatever good may have been 
Sine. suring th time that the part has been really cooled. Tf the injery 
be superficial, and not very severe, lint dipped in cold water, tly: 

|, may be applied ; or, if the skin be unbroken, an Jotion 
may be used. Id a limb or joint be severely injured, cold irrigation 
will be a peeens 6 mode of reducing its temperature, This may most 
conveniently be done by suspending over the part a large wide-mouthed 
bottle full of water, in which « few pieces of ice may, if necessary, be put; 
one end of a skein of cotton, well wetted, is then to hang in the 
water, whilst the other ond is brought over the side of the bottle. This, 
acting ae a siphon, causes a conti pal dropping upon the part to which the 
cold is to be applied (Fig. 85). 

But the direct application of pounded ice in « bladder or thin rubber | 
is the most effectual means of applying cold, when it is intended that 
effects should penetrate deeply, as in an injured joint, pine, or bead, 

Another very efficient mode of applying cold is to surround ‘the part with 
a coil of India-rubber tubing through which a stream of iced water is al- 
lowed slowly to flow from a reservoir placed above the bed. 
was introduced by Otis asa mode of spplying cold to the 
and for this purpose it is very efficient, When ay to. 
limb, the weight of the ray is apt to compress the tube and arrest the flow. 
To overcome this difficulty, the apparatus known aa “Leiter's tubes,” made 
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be afforded to a diseased ete, eile from an inflamed eye, and » 
ign body taken out of the flesh in which it is lodged. 
next great indication is to lessen the determination of blood to the 
[sale Arnel gy ope blip Mnren ie Blea The measures for 
accom plishi what termed the antiphlogistic treatment. 
‘This consists of constitutional and local means. 
iho eer : a SE ee tional antie 
treatment, is to lessen the lood-preseu 
means which weaken the force of the heurt’s action, or dimini 
of blood generally throughout the body. It is evident that it 
ts who have been in good health and rons ee 
mation, aud who have not been weakened by in 
middle-aged subjects, that such treatment can be justi 
of inflammation, as erysipelas, and all other infective processes, 
the nature of their cause depressing in themselves ; and in these active 
phlogistic treatment is seldom if ever required. 
most powerful and efficient means that we possess is certainly 
letting ; and, when the inflammation is sufficiently extensive and severe, 
the state of the patient’s powers warrant it, we may have recourse to 
abstraction of blood. But, as blood can easily be taken away, but 
readily be restored, we should never remove it unnecessarily, lest permanent 
ilLeffects to the health ensue. Bloodletting is certainly rot often required 
in the treatment of surgical inflammations; and it should bo 
avoided in very young and in very old subjects, in the inhabitants of 
towns generally, and in persons who are suffering from in: 
specific character. It should never be employed unless an of 
importance to the economy, and one in which abundant ex is 
ta be followed by serious or fatal consequences, as the lung or brain, be 
inflamed, or so injured that inflammation is imminent; or unless a tinue, 
like the transparent structure of the eye, be affected, in which case it & 
absolutely necessary, at any risk, to J} i 
change of structure, which, however sli; 
the part. The quantity of blood that should be taken 
greatly, acoording to the age and constitution of the patient, 
of his disease; and it is of importance to bear in mind 
letting is really required, the tolerates the lose of the vital 
better than at other times. The effect produced on the pulse 
system should be the guide to the isle to be taken away. 
impression should be produced by bloodletting, not so much on the 
of the pulso, as on its character; that should guide us, and not the 
of ounces drawn. The point ve be obtained is the greatest effect 
to the pati 


1 hence the blood 
a large orifice, the 
ae we eer 
disease, and by the state e 
sometimes practised from the (= 
vein; but in the present di 
but the median basilic vei 
od: the 
is bouns 


HE 


FL 
E 
itl 


inl 


pet 
ina 


veins, and yet not to interfere with the flow th: 

limb below the bandage is fully distended with blood, the 

the most prominent vein at the bend of the elbow, f 
invariably be the median basilic, and compresses it with his thamb below the 
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the day. Free jiration lowers the tem; increasing 
Raat Posie niin oh thes baa preci ee of the 
vessels tends to diminish the blood-pressure in internal parts. Both 
and kidneys also take an important in the elimination of the. 
of the increased tissue-change which forms an essential feature in 
process; and, unless both perform their functions properly, these 
may accumulate to a dangerous extent, The diny and 
eoaumsely ered are citrate of , acetate of ammonia, 
potash, the skin be hot an ary, small quantities of anti 
administered either in the form antimonial wine conjoi 
salines above mentioned, or as James's powder combined 
powder. Antimony is best given in small repeated doses, but 
too far, s0 a8 to induce distinct nausea, it exerts a 
on the heart, and consequently its effects must always be 
Aconite in smull doses frequently repeated—one minim 
every half hour for four hours and thea evary Bodk—-acereiae 
influence on simple inflammatory fever with high temperaty 
visceral complications. It lowers the force of 
produces speedy and copious sweating, to the infinite of 
In many forme of acute inflammation, especially those 
serous and fibrous membranes, we do not possess a more 
than mercury, administered not as a purgative, bat as an 
system. And I confess that I can in no way give my adl 
trines of those who, di ing the daily evidence of 
ence, deny the utility of the preparations of this mineral 
of certain forms of inflammatory disease, Mercurial remedics 
service in aiding the operation of other medicines. Diuretics, 
and nae will frequently not act properly unless conjoined a me 
curial, In inflammation, the pee of mercury are of especial valow 
in pecmnckins the absorption of exudation-matters, as we may see 
under their influence in certain diseases of the oye. Care, however, 
wired in the administration of mercury. In irritable or cachetic consti- 
tutions it should not be given at all, or not without great caution, It is best 
oe by strong constitutions, and in acute inflammation of the serous and 
ibrous tissues, 


jue pill, and powder of mercury with chalk are the ae 
when the mineral is nad by the mouth. it is 
éndermically, the mercurial ointmént is preferred. ‘The mer 
eury need never be pushed to sulivation, but in some cases it may be given 
until the guins are slightly affected, 
It is especially the combialicn of calomel with 
most beneficial effects in the treatment of active sui 
to one grain of calomel, and half a grain or a grain 
of Dover's powder with three of merew 
hour, uilize the system and dimini 
a remarkable manner, especially in acute inflammation affecting the joints, 
ota cditne cas onl oa ay Gia been indicated, Init te 
of use not only in the way as just i 
of emential service in slaying the pain and irritability that often brome | 
inflammation, c#pecially in many inflammatory dffections of the bones 
joints In the form of Dover's powder, it is of especial value in this 
and in this form, alone or combined with James's powder, it forms ane of the 


most powerful diaphoretics we possess. 
‘The hypodermatic injection of morphia, invaluable as it is in assuaging 
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cats Bleeding from punctures and incisions may be encouraged by warm 


entations, 
presets usefully applied to the nei; etn bie inte 
peed iene ihalpaik apa pou the inflamed sur! eh ee 
situations in which leeches should not be 
large subcutancous yein, or in regions where there is much iota Stee 
tissue, as the scrotum or eyelids, lest troublesome hemorrl or eochymenie 
vocur. So, also, they should not be applied near a ic ulcer, lest the 
bites become inoculated by the d The from a loeoh-bite 
may be encouraged by warm poulticing or fomentations for some time after 
tek animal has drop; Pee ia Be may from half an ounce to an cance of 
blood aya takon bys h. i thr he any eal 
the hemorrhage att ths pier jeu! by, 
pressure with some sc lint, felt, ect or portend bette 
ally succeed. If this do not, which may happen in some eye 
pressure cannot be conveniently applied, as on the neck and satan ere 
ticularly in young children, a piece of nitrate of silver scraped to a 
# heated wire, introduced into the bite, previously wee ary, ore 
with ‘a twisted suture over and sro it, ray be oe 
a hse te is selon ae a 
ital ool el tae vere fecha without in 
searifications. It is cree of causing a determination oF iblood to the 
acer for the purpose of diminishing the id to an internal organ. "Thus 
congestion of the feocdene following an tion on ba eral urethra or 
Males badder ry cupping in the loins iaofena of wlderable use, It is 
in those patients whose constitutional state does not 
ceoioe of blood. The instruments required are « pitiless 
Jarge flame, and the cupping-glasses. These are made of 
dome-shaped with smoothly ground edges. The operation 
rarefying the air in ue cupping: glass by means of the flame of 
lamp, aud somanlly 8F appl ans glass firmly and evenly to the skin. 
intention is not to 5 es but the air contained in it, and in fact toa 
great extent to replace the nie Heke pene of combustion of the flame af 
the lamp. It is for this reason that a large flame completely filling the 
should be used. If the operation be properly performed, the site of the 
will be marked by « bruise due to the rupture of the capillary vessels int the 
area incladed in the vacuum, 

In wet cupping the glass is applied in the same way over a number of 
superficial incisions which are made Pepe eet by the “ senrificator,” 
an instrument provided with a namber of lel knives worked by spring 
and released by a trigger. i quantity of parte extracted is regu 
the size of the glass, and the flow from the igen wondles pan 
moment it is removed. Cupping cannot, however, be warn —— 
inflamed surface itself, on account of the pain and irritation that it would 
occasion, and is consequently chiefly applicable to internal inflammations. 

As the sears made by the shere par ve continue through ife, cupping should 


not be con Ae 
jupply of Blood 1 Sie the He part by the bate! 
the main Fes leading to it bas been adopted in some cases, iu 
acute inflammation of a joint, the main cay of the limb has been tied —the 
femoral, for instance, in inflammation of the knee-joint, By steht isin 
and by most patients, the remedy would be considered far wo 
disease for the cure of whieh it is proposed. 

Vanzetti has recommended digital pressure on the arteries in inflammn- 
tion. He bax, for instance, related » case of severe acute inflammation of 
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measures are of the first uence. In most cases, nothing can be done 

attention to these, and much can be done by these that 

by any more direct medicinal means. The treatment of 

this form of inflammation must likewise be varied according as it is uncom- 

plicated, occurring in un otherwise healthy constitution ; or as it assumes a 

congestive or passive character in a cachectic and feeble system ; or as it is 
mot with, affecting « specific form, in an unhealthy constitution. 

To the ent of these various forms of chronic inflammation the 
patent mst be ket at rest, and if the disease be at all extensive, confined 
to bed. should be in pure air, and, as a general rule, have a light and 
unstimulating diet. The regulation of the diet is of much consequence, and 
the amount and quality of the nourishment afforded must be carefully pro- 
portioned to the age, strength, and previous habits of the patient, as well as to 
the re and the seat of the inflammation, and the form of constitutional 
fever that accompanies it. Inthe more active forms of chronic inflamma- 
tion, farinaceous slops, at most beef-tea and Spit puddings, can alone be 
allowed, In the less active forms occurring in feeble constitutions, with 
depression of general power, animal food of a light kind may be given, and 
the scale of nourishment increased until stimulants, as beer, wine, or brandy, 
are allowed. Nothing requires greater coed in practice than to proportion 
the diet, and to determine the cases in which stimulants are necessary, It 
may be stated i gpececaliy, that the more the disease assumes the asthenic and 
passive form, the more are stimulants required, until at last, in the truly 
adynamic Hype, our principal trust is in these agents, and large quantities of 
wine, brandy, and ammonia are required to maintain life. 

Mercury is of essential service in the more active forms of chronic inflam- 
roation, but in all cachectic and strumous constitutions it should as much as 
possible be avoided. It is of great use not only in arresting the further 
progress of the disease, but especially in causing the absorption of the effu- 
sions, and in removing some of the other effects of chronic inflammation, 
such as thickening, hardening, and opacity of the parts. It should be given 
in small doses for a considerable length of time, until the gums are slightly 
affected. In many cases of depressed power it may be advantageously con- 
joined with quinine and sarsaparilla, The most useful preparations are calo- 
mel or the green iodide of mercury, in half-grain doses, or, if a gradual and 
continuous effect be required, the perchloride in doses of one-sixteenth to 
one-twelfth of a grain, 

Todide of Potassium is an alterative and absorbent of the greatest value, 
ligseat ties the chronic inflammations of fibrous or osscous tissues, or of 
the glands, occurring in strumous constitutions, In these it may often be 
substituted with great advantage for mercury, and given in those cases in 
which that mineral would otherwise be administered. In many cases it is 
of essential service after a mercurial course; some days should, however, be 
allowed to elapse after the mercury is discontinued before the iodide is given, 
otherwise salivation or even sloughing of the gums may result. 

Sarsaparilla is a very useful remedy, and forms an admirable vehicle for 
the preparations of mercury or iodine. The fluid extract of red Jamaica 
sarsaparilla is the best; and where the inflammation is associated with want 
of power, its value is certainly very great. 

iver Oil is of the very greatest value in the various strumous forms 
of chronic inflammation, or in those occurring in debilitated, emaciated, 
and cachectic subjects. It may be given in some vehicle sueh as milk, 
orange-wine, or juice, that covers its taste, In some cases it is advantage- 
ously conjoined with the iodide of potassium; or where there is much want 
of power, and strumous anemia ix present, with the preparations of iron. 
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value of counter-irritation is recognized by ail practical Surgeons, and 
counter-irritants are undoubtedly amongst the most effective local means 
that we for combating chronic inflammation; yet their mode of action 
is difficult to explain. The old theory that by exciting a local inflammation 
in the skin it was possible to draw the disease away from the deeper and 
more important parts is no longer tenable; the theory that by stimulation 
FSe aeaekeent hcp gt famine ne Paced stir i pomarpe 

uced, accompani & corresponding contraction in the deeper parts, 
cannot be aauptad by scientific aidan in fact, as Billroth let ited. 
out, it is le that in many cases, especially in extremely sluggish 
chronic inflammations, the good produced is probably rather by an increased 
afflux of blood to the affected part than by a diminution of the blood supply. 
Most counter-irritants are applied solely with the intention of she a 
certain degree of hyperemia or of inflammation in the part of the skin on 
which they are placed, while others exert, or are supposed to exert, at the 
same time a constitutional effect, being absorbed into the system from the 
cutaneous surface. Counter-irritants are classed according to the degree of 
local irritation they give rise to, 

Rubefacients are those that cause merely dilatation of the vessels of the 
part to which they are applied. Hot fomentations and linseed-meal poul- 
tices, al not usually classed amongst rubefacients, certainly cause 
dilatation of the vessels. Friction with some stimulating embrocation pro= 
duces hyperwmia, lasting for a longer time, and is useful in promoting the 
alerplion of chronic inflammatory products, such as the thickening left 
round a joint after an inflammatory disturbance has subsided. ‘They un- 
doubtedly act by causing a general afflux of blood to the limb, Camphor 
liniment or. if a stronger action is required, the compound camphor linimnent 
is that moat frequently used, The ordinary mustard poultices or Rigollot’s 
mustand-leaves uce the lowest possible degree of true inflammation, but 
if properly ap, there is no blistering of the skin, although there may be 
slight adema followed by desquamation of the cuticle. Mustard poultices 
are but little used in surgery. They are more commonly applied to the 
tronk for the relief of hyperwmia of internal organs. Oil turpentine 

inkled over flannels wrung out of hot water is another common rube~ 


it. 
‘esicants are those peneeas which cause a degree of inflapmation 


sufficient to give rise to abundant exudation, which raises the corncous layer 
of the euticle from the Malpighian layer beneath, thus forming a bleb or 
blister. Vesicants are extensively used in surgery to promote absorption of 
the products of chronic inflammation, and in some cases to check the pro- 
cess, a3 in the application of blisters in chronic synovitis or periostitis, or to 
the fan in chronic prostatitis, 

Although there are other means of producing vesication, practically the 
preparations of cantharides are the only blistering agents employed; of 
these the two most common are the Emplastram Cantharidis, or common 
Fly-blister, and the Liquor Epispasticus. The former is applied to surfaces 
free from hair, the latter to the scalp or perineum. In applying a blister, 
or the liquor al pee it is essential that the part should be as free from 
grease as possible, and for this purpose it must be washed with soap and hot 
water, and afterwards, if it can be conveniently done, sponged over with a 
very dilute solution of ammonia, before the blister ix put on. The blister 

rise in from eight to twelve hours. When the bleb is fully formed, 
if it is not intended to prolong the action, it should be carefully pricked 
with a needle, but the cuticle should not be removed. It should then be 
covered with cotton-wool and a bandage, or a little simple ointment on a 
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there is great pain with nocturnal startings. ‘The relief obtained by its uso 
is often immediate and permanent, In 
the object of the Surgeon to destroy the cu 
but to leave the structures of the skin uninjured, 80 that 
the scar when the sore is hi . 
rpose, the cauterizing iron should be of a dull-red heat, and 
in li one another over the ue- 
most m ible and the cleanest 
The barbarous application known as moxa, which 
consisted of cotton or pith soaked in saltpetre, and allowed to burn upon the 
skin, is now no longer used in this erg 

Two counter-irritants, in addition to their local action, produce constita- 
tional effects when absorbed from the surface to which they are applied, viz, 
Todine and Mercury. 

Todine ix most commonly applied in the form of tincture; it should be 
painted on over the inflamed part twice a day till the skin becomes a little 
sore. This may be contin: for weeks or months, according to cireum- 
stances. It is no doubt « useful means of promoting the a ion of 
chronic inflammatory products, but the powers popularly ascribed to it are 
certainly far greater than it really possesses. The liniment is less er pars 
used, being a much atronger preparation, one application of which will often 
cause vesication. The ointment may be applied in some cases in which a 
somewhat stronger action than that of the tincture is desired, but it is nota 
cleanly application, and is not usually to be recommended. 

Mereury is applied locally in many forms to promote the absorption of the 
products of chronic inflammation and in the treatment of the process. One 
of the most common modes of applying it to chronically inflamed joints is 
by the method known as Scott’s dressing. This consists in spreading a thin 
layer of the compound mercurial ointment on a piece of lint of sufficient 
size to aurround the joint. Over this strapping is evenly applied, so as to 
exert s uniform pressure. In other cases, tho mercurial liniment or simple 
mercurial ointment may be of use, About ten years ago, Marshall intro- 
duced a yaluable aration composed of the precipitated mercuric oxide 
dissolved in euadsactd) There is thus formed a definite oleate of mercury 
which is soluble in an excess of oleic acid. A solution made in this wat 
containing five per cent. of the oxide is a clear liquid; when the oxide is 
increased to twenty per cent., it forms a solid unctuous substance, melting 
readily at the temperature of the body. As the oleate of mereury is slightly 
irritating to the skin, one grain of morphia may be added to each drachm. 
Marshall states that his experience of the use of this preparation in all forms 
of chronic inflammation has been most favorable. It is cleaner, more dif- 
fasible, more readily absorbed, and more efficacious than any other mercurial 
epnieetice: The very fact, however, that it is so readily absorbed should 
make us careful in using it in scrofulous subjects, who always stand mercury 
Pally, Ten to thirty drops of the oleate, melted, if necessary, by a very 
gentle heat, and applied with a camel’s-hair pencil, is quite sufficient for one 


application. 
hatringent directly applied to the inflamed parts are of extreme sorvice 
in those of congestive or passive inflammation in which the circulation 


is sl h and the Epillaries loaded ; they afford relief in these cases by 
inducing contraction of the vessels. In order to insure their proper action, 
seh must be employed of sufficient strength ; for if too weak they irritate, 
and increase radhes than relieve the congested condition. The nitrate of 
silver is the astringent that is commonly preferred; and this, applied either 
solid or in solution containing from ten grains to one drachm wy the salt in 
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cated by inoculation of pus—as, for instance, small; soft chancre, gon- 
orrhoa, and purulent ophthalmia ; nor has it as yet definitely proved 
that the organism is the actual cause of the infective proj of each 
kind of pus; still all the observation of the present day would tend to 


suggest such is ibly the case. 
is is w liquid which readily pene when exposed to the air at the 
temperature of the body, or even if the causes of decomposition he intro- 
duced subcutancously as by an aspirator needle or trocar, ‘Thus we oeca- 
sionally see that a collection of pus which, when tapped for the first time, is 
free from decomposition, becomes offensive in a few ne unless proper anti 
septic precautions are taken during the operation, In some rare cases pus 
assumes a distinctly blue color from the development in it of a special form 

of micrococeus. 

ic Characters.—On examining pus under the microscope, it is 
found to consist of corpuscles floating in a clear fluid, the “ liquor puris.” 
In pus drawn from an acute abscess or from the surface of a healthy sup- 
uirsting sore, two kinds of corpuscles are met with. Von Recklinghausen, 
Bohaltes, and others, showed that in such pus a large number of cells are to 
be found which resemble the white corpuscles of the blood in every respect. 
Tf examined when quite fresh on a warm plate, they manifest the charac- 
teristic amoeboid movements, The nuclei of these living cells are single, or 
at most double, the protoplasm is faintly granular, and the nucleus can 
usually be recognized without the use of reagents. These living cells, how- 
ever, a8 a eaeatinn but a comparatively small proportion of the whole ; the 
x number present the appearances which have been held to be charac- 
teristic of the pus-cell ever since the microscope demonstrated its existence. 
‘They are essentially the same as the amboid cells, but they are dead, and 


a @ s ® 9 : 8 © Be 
aR 5 ar 

es) ae Os @ & a 

2 Healthy Pus-oolle. 6, Treated with 1. 2 ® & 


have, moreover, undergone degenerative changes. They are rounded in 
form, with a slightly irregular outline, they entre arene of an inch 
in diameter, and their protoplasm is coarsely granular, so that the nucleus 
is completely concealed. By treating them with dilute acetic ucid the 
granules are to a great extent dissulyed, the protoplasm becomes swollen, 
and the nucleus comes clearly into view, and i is then found to be broken 
up into two or more, usually three parts, most commonly without a nucleolus, 
is breaking up of the nucleus is a degenerative change and not a sign of 
active growth. In the protoplasm some fat-granules are usually to be scen 
which are not cleared up by the acetic acid. The number of these varies 
with the age of the pus; the less acute the formation of the pus the more 
abundant will be the fat-granules, till in chronic abscesses we find them 
gecupying the protoplazm to such an extent that it is no longer possible to 
clear it up with acetic acid. These granules are, however, readily dissolved 
in paoe potass. Finally, in very old collections of pus the cells break 
completely, and the granules float free in the liquor puris, forming an emul 
sion haying but little resemblance to pus, or in other cases they form curdy 
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Causes of Inflammation ee 182). Bron a purely surgical 

the most important are 

of diseased surfaces upon each Piss Tate eres 

ar as era is an observation of Sigel 

sible for Surgeons not to be struck by the fact that a Canto 
pate a are fats or Spee heals 

while exactly the same injury complica 

Pee ed cern, unless spec mae aah 


Suits dows ike mbchiate in doe 
nyt gos de meant ded i of it hat 
robabil ving organisms, wi a 

aieaiy lean ted hea ah 187). oe EA 
Tension is in most cases the irritant which 

puration in an abscess, and causes it steadil, 

protsaly In some abscesses, the 4} 

chemical irritating properties, which a) 

increase in size; but these cases are much less freq 

suppuration which results from the irritation caused em the 

eased surfaces qn each other, will be seen Meetaia ta treating of diseases 

of pet joints, to be a Teese of great importa: 


hese facts as to the eee oF sparta are eon 
details of no aera to the practical Su: ld a 
we have to deal with persistent formation of pom pis, we aol 
sider every cause that can possibly be present, 


to aceount for the condition, as it is only by the removal of the the exo ta 
eal ee ra etre te a fect. 


Duration of tion vai ly. Tn wounds in in 
sequence of tension lraba fet he priatecg phere position of ies 
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want of rest, or the presence of a foreign body, union without 
not obtained, the discharge becomes distinctly purulent in the course of 
three days, although oceasionally it may be delayed fora longer time. When 
has been set up, it will continue as as the cause par 
as the Vibe becomes weakened by the { 

slighter sources of irritation are sufficient to maintain the process. From 
mveous membranes, especially when they suffer from mechanical hypersemia, 
purulent discharges may continue for years. 

CNee Sen) oy Bureiaraie:—hebn are haeal and constitutional, = 

The Local tttror ofa tase of ot nage 
face, or in the interior of a eo es 

ait eooe jesse aa re bout to su intel 

ts the ordinary characters of ve inflam 

Fed, and often pata ful; to these a discharge is sj Sipe 

When supporation is about to take placa in Pigere Lee 
theenf ype tcmatin nt ein medi 
the local symptoms of inflammation und: 
of the su ntion of this condition. en the formation naa 
the pain mes throbbing; the part swells and becomes. ‘but after: 
time softens; and fluctuation may be detected in it, The kin begumer 
glazed, red, shiny, and edematous. In the formation oleae 
suppuration occurs without any evident sign of local inflammation, 
presence aes OC LL pee revealing itself by raslling and fluctuation only. 

Symptoms.—On the supervention of noute su i 

ordinary symptoms of inflammation are often interrupted by se Goueesar 
ofebills al ternation of heat and cold, or, if the formation of pus be extensive, 
by severe and long-continued rigors. If the pus be eal in w cavity, 
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orbit, often ‘ing the globe of the eye. To these forms of the discase 
the ap aad ime armen occur as 
consequences of pysemia, and will be more fully described with that disease, 
‘They may be very numerous, and are met with in the substance of organs 
ns well as in the areolar tissue and joints. The last three species of abscess 
are varieties of the acute form. 

Chronic Abscesses, or, aa they are sometimes called, Cold Abscesses, are 
of very common occurrence, and arise under somewhat various conditions, 
Perhaps the most typical form is that which is 90 commonly met with in 
connection with diseased bones, especially the bodies of the vertebre. In 
these cases the disease commences with chronic inflammation and ibly 
with death of a small portion of the bone, around which pus is slowly 
formed. From this starting-point the pus, as it increases in quantity, slowly 
makes a cavity for itself, forcing its way in the direction of least resistance. 
‘The irritation caused by the presence of the pus, which in such cases is 
always free from organisms and chemically unirritating, is so slight that the 
surrounding areolar tissue, instead of becoming softened by infiltration with 
migrating Let er as in acute abscess, becomes consolidated partly by 
compression and partly by the growth of new fibrous tissue, till a wall of 
such eat istinctness is formed that it can be dissected out like that 
of a cyst (Fig. 91). Such an abscess slowly extends and may burrow to a 
considerable distance from its original starting-point. The course it follows 
is determined first by the fascia beneath which it may be pais Asa 
general rule it does not perforate a fascia, as this becomes thick by the 
dele of new fibrous tissue rather than thinned by ulceration or pressure. 

diy, it burrows in the spaces along which the larger arteries run; thus, 
& psons abscess after following the muscle beneath the fascia to the groin 
comes in relation with the profunda, and follows it amongst the adductor 
muscles, often sending out processes along the circumflex arteries and their 
branches reaching to the gluteal region. These abscesses do not readily 
point, and their duration is often very remarkable. I have seen la! 
chroni¢ abscesses in the iliac fossa and groin perfectly stationary for ly 
two years. he fluid contained in such abscesses is thin, flaky, and curdy, 
though in some eases the pus is healthy in appearance. Sometimes they 
contain masses of a soft yellowish substance, apparently formed of coagu- 
lated fibrin entangling the fatty remains of degenerated pus-cells, but more 
commonly the shreds and flakes are of small size. No microscopic organ- 
isms are found in the pus of a chronic abscess; and, however long it = 
remain unopened, it shows no tendency to putrefaction until air is 
mitted from without, When such an sbscess has been opened the wall of 
the sac is found in most cases tq be lined by a thin layer of adherent 
cheesy matter, in other cases it may be covered by a smooth layer of imper- 
fect granulation-tissue almost resembling a mucous membrane in appearance, 
‘The cavity is often crossed by bands containing vessels of considerable size, 
Occasionally the fluid contents become gradually absorbed and the abscess 
undergoes spontancous cure, its site being indicated by some dry cheesy 
matter enclosed in « dense mass of fibroid tissue. 

Chronic abscesses of a somewhat similar character often form in connec- 
tion with diseased joints, but the course of these is usually more rapid and 
the extent to which they burrow is not so great. 

Another form of chronic abscess is that occasionally met with in the 
Mamma; in which a few drops of curdy pus become surrounded by so dense 
a wall of fibroid tissue as to simulate a solid tumor, A similar form is 
found in the cancellous tissue of bone, but in this case the enclosing wall is 
formed of very dense compact osseous tissue. Such abscesses may exist for 
an indefinite period. 
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‘a fortnight old. Their size varies from that of a pin’s point to a tumor eon- 
taining ® pint or more of pus. Some cases of chronic abscesses, when very 
large, are inultilocular, the different cavities being connected by narrow 
channels of communication ; in this way I have seen a large abscess extend- 
ing from the lumbar vertebrw through the iliac fossa down the thigh, the 
ham, and the leg, until at last it was opened by the side of the tendo Achillis, 
having formed five or six collections of fluid, communicating with one 
another by contracted channels (Pig. 92). 

Effects—The of an abscess are often important. 
pressure on the nerves of a part, it may give rise to very severe pain any 
spasm at a distance from its seat. The (ase occasioned by the pressure of 
some forms of chronic abscess upon neighboring nerves, have been mistaken 
for those of rheumatism or neuralgia. When bloodvessels come into rela- 
tion with an abscess, they usually become coated by a thick layer of granu- 
Jation-tissue, which protects them from injury. In some cases, however, they 
are obliterated by the conjoined effects of the pressure and the inflammation, 
in which they, a8 well as the adjacent tissues, partake. In other cases, more 
pecaeplacly in stramous and cachectic individuals, the bloodvesels have 

opened by ulceration and have burst into the sac of the abscess, ocea- 
peste enicia and dangerous or even fatal hemorrhage. It is seldom, how- 
ever, that a large artery or vein pours its contents into an abscess that has 
not been opened These occurrences have taken place chiefly in the neck, 
in which situation both the carotid artery, as in a case described by Liston, 
and the internal jugular vein have opened into the cavity of an abscess. 
‘The various mucous canals, Cage the trachea and the urethra, may be 
injuriously compressed by neighboring abscessts; so, also, bones may beoome 


necrosed, and joints inflamed and destroyed from the same cause. 
Diagnosis, 


}—The diagnosis of abscess, though usually easily made, at times 
requires close attention. The Surgeon believes that an acute al 
about to form when, after rigors and some modification of the inflammatory 
fever, he finds the local signs characteristio of the formation of pus; more 
especially a aed) pain in the part, with softening of any induration that 
may have existed, and cedema of the areolar tissue covering it. ‘His suspici 
is turned into certainty, and he knows that an abscess has formed, when, 
the occurrence of these symptoms, fluctuation can be felt. Fluctuation 
is the sensation felt by the Surgeon on placing both hands, or one or more 
fingers of each hand is the case may be, with moderate firmness upon the 
part in which the fluid is situated, and then increasing the pressure with 
each hand alternately. On so doing, if fluid be present a wave will be felt 
to from under the hand which is pressing more strongly, raising that 
which is applied less firmly. In feeling for fluctuation the Surgeon 6! 
always place as a surface of each hand as possible over the supposed 
fluid. ‘The fingers should be curved so as to adapt themselves evenly to the 
part, and the pressure should be gentle and steady. If merely the tips of 
two fingera be poked into an inflamed part, it gives pain to the patient, 
causing him involuntarily to wince and contract the muscles in the neigh- 
borhood, thus obscuring all definite sensations of fluctuation. In large 
collections of fluid, as in ascites, one hand may be placed on one side and 
blow with the tip of the finger of the other 
be felt distinctly communicated through 
¢ fluctuation is, however, scarcely ever 


Fluctuation may readily be confounded with the undulatory sensation 
communicated by some tissues from mere inflammatory infiltration into them, 
This, indeed, is a difference of degree rather than of kind; as pus would 
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needle letely through the collection of ‘the rection 
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us failing to detect the fluid. In 
needle is used, it often becomes choked immediately 

matter floating in the fluid, but this rarely happens 

ough flui to indicate its nature. 7 
Bigs resents Coxeter’s aspirator, which can be converted, if nice 
into a \. , ©, 08 represented in the drawing, clo 
he piston A being withdrawn, and a vacuum s0 produced the 

cock ¢ is turned so that it is parallel to the syringe, and the vacuum is thet 
put in conpection with the needle». While doing this, the small cock at © 
rust be closed. If it be determined to use the apparatus as a siphon, the 


Pig. 93.—Aspirator, convertible into » Siphon, 
A, Benes syringe. & Glass at lower end. ©. Stopoock, putting the ayringe Into conmectian 
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wide tubo, to be wsed us a siphon if required. . 
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orbit, often destroying the globe of the e To these forms of the disease 
re ieiatatie abenteoes are closely allied. They commonly occur as 
consequences of pywmia, and will be more fully deseribed with that disease. 
They may be very numerous, and are met with in the substance of organs 
as Well as in the areolar tissue and joints, The last three species of absoess 
are varieties of the acute form, 

Chronic Abscesses, or, as they are sometimes called, Cold Abacoes are 
of very common occurrence, and arise under somewhat various conditions. 
Perhaps the most typical form is that which is so commonly met with in 
connection with diseased bones, especially the bodies of the vertebrie. In 
these cases the disease commences with chronic inflammation and possibly 
with death of a small portion of the bone, around which pus is slowly 
formed. From this starting-point the pus, as it increases in quantity, slowly 
makes a cavity for itself, forcing its way in the direction of least resistance. 
‘The irritation caused by the presence of the pus, which in such cases ix 
always free from organisms ni chemically unirritating, is so slight that the 
surrounding areolar tissue, instead of becoming softened by infiltration with 
migrating leucocytes, as in acute abscess, becomes consolidated partly 
compression and partly by the growth of new fibrous tissue, till a wall of 
such owl Sat istinctness is formed that it ean be dissected out like that 
of a eyst (Pig. 91). Such an abscess slowly extends and may burrow to a 
considerable distance from its original starting-point. ‘The course it follows 
is determined first by the fascia beneath which it may be burrowing. Asa 
general rule it does not perforate a fascia, as this becomes thick by the 
Shek of new fibrous tissue rather than thinned by ulceration or pressure, 

ndly, it burrows in the spaces along which the lange arteries run ; thus, 
a psous abscess after following the musele beneath the fascia to the groin 
comes in relution with the profunda, and follows it amongst the adductor 
muscles, often sending out processes along the circumflex arteries and their 
branches reavhing ty the gluteal region. These abscesses do not readily 
point, and their duration is often very remarkable. I have seen | 
chronic abscesses in the iliac fossa and groin perfectly stationary for ly 
two years. The fluid contained in such abscesses is thin, flaky, and curdy, 
though in some cases the pus is healthy in appearance. Sometimes they 
contain masses of a soft yellowish substance, apparently formed of coagu- 
lated fibrin entangling the fatty remains of degenerated ‘pus-cells, but more 
commonly the shreds and flakes are of small size. No microscopic organ- 
isms are found in the pus of a chronic abscess; and, however long it may 
remain unopened, it ihaws no tendency to putrefaction until air is ee 
mitted from without. When such an abscess has been opened the wall of 
the sac is found in most cases tq be lined by a thin layer of adherent 
cheesy matter, in other cases it may be covered by a smooth layer of imper- 
fect granulation-tisaue almost resembling a mucous membrane in appearance. 
‘The cavity is often crossed by bands containing vessels of considerable size, 
Oceasionally the fluid contents become gradually absorbed and the abscess 
undergoes spontancous cure, its site being indicated by some dry cheesy 
matter enclosed in a dense mass of fibroid tissue. 

Chronic abscesses of a somewhat similar character often form in connec- 
tion with diseased joints, but the course of these is usually more rapid and 
the extent to which they burrow is not so great. 

Another form of chronic abscess is that occasionally met with in the 
mamma; in which a few drops of curdy pus become surrounded by so dense 
a wall of fibroid tissue as to simulate a solid tumor. A similar form is 
found in the cancellous tissue of bone, but in this case the enclosing wall is 
formed of very dense compact osseous tissue, Such abscesses may exist for 
an indefinite period. 
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entrance of nir is effectually prevented. There is, however, one disad: 


in this plan of ling abscesses; that, if the discharge be curdy or 
ry Plan of opening Thaeile; nna ica tie 


ied Ld terfere: 
the proper evacuation of the matter, It is very seldom, however, that 
of these modes of treatment cure a chronic abscess, The time comes: 
in almost all cases when it must be opened. By carefully 
antiseptic treatment, to be presentl described, this may be 
causing the slightest constitutional bance; but if from 
be not possible, the septic fever following the admission of air may 
down so as to be scarcely dangerous by making very free 
inserting large drainage-tubes, so that the quantity of 
shall be reduced to & minimum. 
In opening a large chronic abscess, the wound should first 
just large enough to admit the forefinger, which should immediately. 
before the pus escapes, 0 that the interior of the eavity can be 
before it collapses. In this way the size and shape of the abscess, its 
, and the presence or absence of loose fragments of bone or other for 
lies are most easily determined. In doing this, however, care 
taken not to tear through the bands which are often felt 
as these sometimes contain vessels of considerable size, Tf mi 
cheesy matter ean be felt in the cavity, it must be 
means of a small scoop or sharp spoon. = 
In the treatment of chronic abscess in connection with joints, u| 
incisions, laying the cavity completely open from one ead to the other, » } 
moat dependent part, will be found to give the best results, 
Tn small chronic abscesses, such as those arising in connection with enseating 
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tubes are placed across abscesses or purulent collections in such a way that 
the liquids prey dics seater pera tiie peculaiee ed 
easily ane their whole length, and continuously drop from their en 
or from that one which is more dent, These tubes are introduced in 
the same way that a seton is.... the end of the 
tube is split in two, and each piece is fixed to 
the skin sane et aes ‘To this descrip- 
tion nothing need ded. No improvement has 
been made on the method devised by Chassaignac 
more than a quarter of a berate 
Drainage-tubes are specalyy lin the treat- 
ment of chronic abscesses, ¢ tubes made of 
the red India-rubber are the most durable. They 
must correspond in size to the capacity of the 
cavity they are intended to drain; not so much 
because a small tube could not carry off all the 
fluid that escapes, but because the larger tubes 
are less likely to get accidentally choked, and the 
larger the cavity, the more serious would be 
the consequence of such an accident. Fora large 
psons-al the tube first used should be at least 
as thick as the forefinger. A couple of threads 
about 2 inches in length, must be attached one to 
each side of the superficial end of the tube. These 
lie upon the skin beneath the dressing when the 
tube has been inserted, and prevent its slipping 
into the cavity. This precaution is very important, 
as many accidents have happened from its not 
being taken, A few years ago, a patient threat- 
Fig. 97.-—“Sinus-foreops.”” ened an action for damages against the authorities 
of a hospital, because through the neglect of this 
detail on Sores of a dresser, the tube had ali pee into the cavity of 
an abscess, and had been lost and forgotten; by which accident the cure was 
considerably delayed. If the tubes are intended to be used as part of the 
antiseptic treatment, they must be kept in a solution of carbolie acid in 
water (1 in 20) for at least twenty-four hours before being used. 

A drainage-tube is used in the following way: The sheobee having been 
punctured and the pus allowed to esea depth of the cavity is measured 
with a probe, or with a pair of amall forceps” (Fig. 97), which serve 
to introduce the tube. The depth been ascertained, a piece of tube 
of the length is cut off. en seized in the sinus-forceps, and 
pushed in till the open mouth with the thread: shed is exactly level with 
the skin. [f the tub i iquel; the skin, its mouth must be 
bevelled so as to correspond ately t surface, If n long piece of tube 
be allowed to hang out, its e1 n ed o under the dressing, and thus 
the lumen is completely obsti An convenient way of intro- 
ducing these tubes is, by fi em on if a forked probe (Figs. 98 


1 But the surgical drainage of abscesses was employed tres centuries ago in the 


ease of Philip the Second, 
vol. i., 1881) gives the followin 
thie contrivance occur in a very rare book, entitled De > 

friecl, Hispanorum Regis ... Serlpelt. Hispanice Cerverra Turrianus, Cepell 

They run ns follows: * Deinceps ciendo et quo Mane ct Vespere Stel dst opie 
bantur, ut testatur Garcias de Onante, Chirvrgicd fistuld opus erat, gues exed 

locis remotis saniem 


D 
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treatment has been followed Me very results. The solution Callender 
used was the 1 in 20 carbolic lotion, diluted with half its bulk of hot water. 
Chloride of zine, 40 grains to the ounce of water, has been employed for the 
same pees but it is a dangerous remedy, and had better not be used. A 
very dilute solution of iodine has also been used with results. In 
injecting an abscess-cavity, however, with any antiseptic solution, great eare 
must be taken not to use too much force, or the sac may be ruptured, and 
the fluid diffused in the areolar tissue, an accident which might be fatal, 
especially if the stronger an ick were being used. Another plan lately 
recommended is to introduce iodoform into the cavity by means of a brush, 
‘or on the end of the drain: ube. It must not be ten, however, that 
iodoform dissolves very slowly and adheres to the wall of the abscess, so that 
if some is introduced daily, it may accumulate until a quantity is present 
sufficient to give rise to symptoms jisoning. A case of this kind occurred 
in University College Hospital, which nearly proved fatal before the cause 
of the strange symptoms from which the patient suffered was discovered and 


re . 

Constitutional Treatment.—With the view of preventing the occurrence 
of suppuration, the Surgeon must be careful to maintain the Finan of the 
system, and not to reduce the patient too much, even if the inflammation be 
os an acute ict at the eto perme isa canes a ganilier 

is especi lisposed to by any previously existing en: state 

the system, or feanaianceit Another fit for the avoidance of the 
olf cali eels of debilitating means is that, if suppuration once be 

ished, the drain on the system may eventually be so considerable as to 
require all the patient's powers to enable him to bear up against it. Hence, 
they should be husbanded from the first. While the al is discharging, 
nourishing, tonic, and even stimulating treatment will be required in pe 
tion to the amount of debility that is induced. Amongst the most useful medi- 
cinal nts are mineral and vegetable tonics, the mineral acids, and cod- 
liver oil in the more chronic st Attention to hygienic conditions, with 
change of air, and residence at the seaside, are also valuable, When hectic 
comes on, the same ‘al tonic plan must be adopted, while we have 
recourse to means adapted to meet the local symptoms. Thus, acids are 
required to check the sweating, astringents to arrest the diarrhaa, and as 
much mild nourishment as the patient will bear to support the strength, 

Hesonkiace into THe CAVITY OF AN Anscrss is not of unfrequent 
occurrence. It may arise from three sources: 1. Oozing of blood from the 
vascular walls of the abscess; 2, Ulceration into a vein; 3. Ulceration or 
sloughing of the coats of a neighboring artery. 

The bleeding which occurs from the abscess-wall is the most frequent, and 
the least important. It sometimes takes place before the abscess 1s opened, 
the pus that eseapes being then found to be sanious and mixed with small 
congula. More commonly it occurs after the opening of the abscess, in con- 
sequence, probably, of the wall having lost the support of the contained pus, 
when the vessels in the soft walls give way and the cavity speedily fills with 
blood. In these cases the hemorrhage may be arrested by laying the cavity 
of the abscess freely open and turning out the coagula, when the bleeding 
usually ceases as soon as the interior is exposed to the cold air, Should this 
fail, it may be necessary to stuff the cavity with lint, or, if possible, with 
some antiseptic material as iodoform- or salicylic-wool, and to apply pressure 
with a bandage. When the cavity is closing, the vascular granulations 
which form upon its walls may bleed very freely if any pressure be acciden- 
tally brought to bear on the veins leading from the part. In this case the 
bleeding ceases immediately the pressure is removed. 








SUPPURATION AND ABSCESS. 


soft tissues it is commonly and widely open; when communicating with 
bones, there are usually soft, florid granulations obstructing it. 

Structure—A sinus consists of a narrow channel, often long and winding, 
having an external orifice usually somewhat protuberant, and situated under 
or among loose florid a ‘The walls of this channel, which are 
always indurated, are lined by a layer of Spa formed granulations, 
exuding ichorous pus. If the orifice be occlu ‘is pus will collect within 
the sinus, and, distending its walls, reconvert it into an abscess, In structure, 
therefore, a sinus may be said to be a Jong, narrow, chronic abscess, with a 
permanent external aperture. 

‘The granulation-tissue of a sinus, like that of any other granulating sore, 
contracts in healing, and consequently a healed sinus leaves a deep dimple 
in the skin, This is the best evidence of thorough heali i 
ke be expected to break open again if it skins over su 

limpling. 

A fistula may diffsr in no respect from a sinus when its length is consider- 
able, as in many anal aud urethral fistule; but when it forms merely a short 
communicating channel between two cavities, as between the rectum and 
pagina, or between the surface and a cavity or duct, as in a tracheal or 
salivary fistula, the granulations may become completely covered by epithe- 
lium continuous with that on each side, and no cure is possible till this has 
been cut away or dest . 

The of a sinus or fistula has reference to its cause in the first 
instance; for, until the foreign body or the insufficient drainage that keeps it 
open and maintains the discharge bas been remoyed, it will be useless to 
attempt its closure, After the removal of the obstacle to healing, we may 
endeavor to procure obliteration of the sinus by one of three methods. 

1 by means of « roller and graduated compress, so as to cause 
adhesion of its opposite sides, is useful in those cases in which the sinus is 
recent, without much surrounding induration, and so situated, ax upon 
the tronk, that pressure can easily be applied. 4 

A more healthy condition may often be produced in the sinus by 
injecting it from time to time with “red-wash,” or with tineture of iodine, 
by the introduction of iodoform in crystals by means of a catheter or by 


soluble bougies such as are used in the treatment of apes by passing 
y 


a probe coated with nitrate of silver to the bottom; by passing the thi 
of a seton or a drainage-tube through it. 

3. Scraping away the callous and imperfectly granulating sides of the sinus 
by means of a small sharp spoon (Fig. 95), or destroying them by means of 
® red-hot wire or the thermo-cautery, is a very efficacious means of settin, 
up a new and healthier action in the part, and so bringing about a closure o! 
the canal. The galvanic cautery will often be found most convenient, as the 
wire can be introduced cold and heated én situ, and the danger of wandering 
from the track of the sinus is thus avoided. 

4. The last method consists in laying open the sinus from end to end, and 
then dressing the wound so that it may heal from the bottom; in this way 
neighboring musclea, that have kept it open by their contractions, may also 
bo set at rest. The division of the sinus should be made with a probe- 
pointed bistoury, introduced through the external opening either by the aid 
of a director or without such assistance, The operation should be done 
effectually, the sinus being followed as far as is prudent, and Iaid open 
as completely as possible. Some fistule, as the fistula in ano, require similar 
treatment, and may be successfully and almost painlessly opened up by the 
slow action of the elastic ligature. A thin cord of valeanized India-rubber 
heing drawn through and tied tightly, ulcerates in a few days through the 
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disposing, or those which render the tissues liable to suffer severely from 
injurious influences by impairing their vitality; and Exciting, or, in other 
words, the injurious influences ives. 

Cause.—Everything that acts as a predisposing cause of 
inflammation is also a predisposing cause of ulceration (see page 182), aud 
the following may be mentioned as amongst the most important. They are 
chietl onaliions that interfere in some way with the nutrition of a 
A peas : Nabtetds Selendis limbs, in the ale ite 
nose, in new! or recently cicatrized tissues, predisposes to the 
formation of Bee As age Racal nutrition becomes id pra and the 
circulation less active, and slight causes suffice to lead to disin of 
the structure of a Rerceasaee we beep diese plies elderly” 

le, more icul amongat the rer cl iT mali 
Fettation or eae re. Parts cata off Pecanaecon with a healthy nerye- 


centre ulcerate eedllyaae the nates in paraplegia, 

‘Tissues that haye been passively cngeted for a long time are apt to 
inflame under the influence of some trifling exciti , and to run 
raed into ulceration. This usually commences in the centre of the 
wi the nutrition is lowest; here a small sore forms, which exudes thin, 
unhealthy pus, and rapidly extends, So long as the sore is inflamed, it con- 
tinues to 5 , and reparation cannot take place. In some cases in which, 
from the al causes, the vitality has been greatly lowered, the exciting 
cause which is sufficient to give rise to ulceration may be so slight as to 
escape detection. This is especially marked in scrofula, scurvy, and syphilis. 
In ome forms of scrofulous and syphilitic ulceration the process resembles 
in many respects that of malignant ulceration—the chronic inflamma’ 
products first forming a solid mass of very slow promt, almost like a tumor, 
which ultimately degenerates and softens in the centre, and is discharged 
superficially, leaving a raw surface, which slowly spreads by ulceration. 
Tubereular ulceration follows much the same course. These form a con- 
necting link between simple inflammatory ulceration and ulceration from 
malignant growths. F 

Exciting Causes,—The direct exciting causes of ulceration act chiefly on 
the skin and mucous membranes, and are very various in character, 

1. The most rapidly sy ling forms of ulceration arise from specific 
infective poisons, as in phagedwnic ulcers, hospital gangrene, soft ch: 
the sore throat of scarlet fever, and in many syphilitic ulcerations. Most 
these, at the same time, cause acute inflammation, extending to some dis- 
tance beyond the area in which destruction of the tissues is visibly taking 

such cases the action of the irritant may be so acute, and the 
truction of the tissues so rapid, that the migratory cells may not have 
completely displaced the original structures before disintegration occurs. 
Microscopic shreds of the fepriletiancs are then to be found in the pus, which 
contains fewer genuine la and assumes often the form of a dirty 
brownish fluid, discolored by the broken-up red corpuscles from the disin- 
tegrating layer of tissue. “When the irritant is more potent still, and 
penetrates into the surrounding parts, destroying them rapidly before any 
extensive migration has had time to take place, layers of disorganized tissue 
constituting “sloughs” are formed, which completely cover the surface, and 
the discharge may be merely serous fluid, scarcely turbid with cells. The 
whole process thus merges into gangrene, No sharp line can be drawn 
between spreadin; grenous inflammation and ulceration, and we call the 
intermediate conditions by such names as sloughing, gangrenous, or phage 
deenic ulceration. 
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CHAPTER VII. 


THE PROCESS OF REPAIR. 


Havyixa, in the preceding chapters, described certain. pathological condi- 
tions in which interference with normal nutrition and destruction of tissue 
form the most prominent features, we have now to give a summary of 
processes by which repair takes place. 

At will be most convenient to consider Sigel first, as it is seen in the 
process of union of 3 simple wound, the surfaces of which ean be brought 


accurately in contact with each other; and, secondly, as it takes place in 
wounds in which the loss of substance renders this impossible, or in which 
the injury is such that an adherent portion of dead tissue must be cast off 
before ani 


oan take place. 

Five different modes of repair have been described as occurring in the 
union of incised wounds, 1, Immediate union, or direct growing er 
of the opposed surfaces, 2. Union by primary adhesion, through the medium 
pnbguatle exudation from the opposed surfaces, 3. ing, in which 
Bins anes Larry occurs etre a Leh ene of the dried Aas 
charges. 4. By granulation, in whic! ulation-tissue »; u 
re en son ee 
ep! layer; and, 5, sect a in which two granu! 
surfaces, Beng placed in contact, grow together. ‘The first tes of thean 
methods of repair are included under the term “union by the first inten- 
tion,” and are confined to incised and punctured wounds, The third is in 
reality merely an accidental condition attending union by the first intention, 
‘The last two may occur in incised wounds if union by first intention fail, and 
are the only means by which contused and lacerated wounds, with some rare 
exceptions, have been known to heal, 

1, Immediate Union.—The direct growing Heber: of opposite surfaces, 
“without any intervening substance, such as bi or lymph,” was first 
described by James Macartney, of Dublin, in the year 1838, le wns led to 
the opinion that such a process occurred by the observation of cases in which 
all the coarser signs of inflammation, redness, swelling, heat, and pain, with 
exudation, were wanting. John Hunter had believed that the bond of union 
int such cases was the extravasated blood. He thus described the process as 
he believed it to oceur: “ The mouths of the vessels are soon shut, either by 
inosculation, or their own power of con| ,” “and if there should 
any superfluous extravasated blo ke that it will be afterwards 
absorbed. The blood being al uniting medium becomes immediately 
& part of ourselves, and the being offended by it, no irritation is 

luced. ‘he red particles are absorbed, and nothing but the coagulatin; 
iymph is retained, which, beit 
becomes vascular.” Th 
were inferior to those of Ma 
description, erroneous as it | 
oleerver. During the last fifteen or | 
processes have been greatl p 
such a mode of union as that ¢ 
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2. The tissues themselves may be feeble either from general or local 
» causes, and consequently possess a diminished power of resisting injury and 
of oe from its effects, 

8, The raw surfaces may be constantly rubbed against each other if the 
wounded part be not kept at perfect rest, and the mechanical irritation from 
this cause is quite sufficient to maintain the process of inflammation, 

4. If proper provision be not made for the escape of the serum that neces: 
sarily flows from the fresh wounded surface, the cavity of the wound becomes 
distended by it, and not only are the surfaces separated from each other, but 

are exposed to the irritation of tension, aud while this ix acting the 
inflammatory process cannot subside, but the exudation will continue and 
intensify the evil, the cavity of the wound coming to resemble that of an 
acute . Tension from tight stitches causes a similar persistence of 
the inflammatory process, 

5. If in such an undrained wound the causes of decomposition are present, 
putrefaction of the serous fluid speedily sets in, and the irritating products 
of decomposition, pent up as they are in contact with the raw surface at 
some degree of pressure, sonk away into the lymph-spaces of the surrounding 
tissties, and thus cause a spreading inflammation which may extend to a con- 
siderable distance beyond the area actually injured by the instrument which 
inflicted the wound, The firm plastic exudation that is left uniting the sur- 
faces of a well-drained wound, being com) almost entirely of living cells, 
is not liable to putrefaction, and any of the ordinary bacteria which may 
come in contact with it are powerless to produce any evil effect. It need 
hardly be pointed out that unless decomposable matter, either in the form 
of excessive blood-clot or pent-up serum, is present in the wound, no decom- 
position will take place. 

6. The persistence of the inflammation may be due to the presence of a 
foreign body in the wound. A foreign body may give rise to suppuration 
either from its being in itself irritating, cither mpnanteliy or chemically, 
or from its being porous in character, and thus absorbing serum, which after- 
wards decomposes, On the other hand, smooth non-absorbent bodies, such 

+t metals, or soft absorbent substances, as unwaxed silk, under successful 
antiseptic treatment may become enclosed in a healing wound without causing 
the formation of pus. 

7. Lastly, anion by first intention is necessarily prevented by the inocula- 
tion of the poison of any of the specific spreading inflammations, as hospital 


or . 
Tenow ieoatal to trace the process by which the Elid union by means 


of the plastic exudation is converted into permanent healing. Although, as 
we have seen, inflammation is necessary for the formation of the first bond 
of union, its absence is equally essential for the healthy development of the 
sear. The first step in the process is the development of new blood vessels, 
which penetrate the plastic exudation, and finally communicate with similar 
new vessels from the opposite side of the wound, Small lateral dilatations, 
or pouches, appear at some poi ; 

these grow out into the s t nd 
thus form loops. The 7 econdary vascular buds, which 
follow the sume cours 7 i he vascularization of the 

iy 
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divide and zauttialy ne soon as the tissues recover 
them by the infliction of the wound 
inflammation has ceased ; the new tissue thus Semel xeenk 
migrated leucocytes and “coagulated fibrin which the 
of union. It is impossible here to give the eviden 
these theories; but it is easy to understand how 
the way of the observer; as, in the first place, 
occurs immediately after the wound, more or ess 
the aig cells of the part, and, in the second place, a con 
corp! if it does anultiply loses its characteristic appenrance 
the fm 9 up of small, round cells, closely rotiling a ape p 
migrating a eneytes, Ziegler nae and Till 
that new connective tissue can be developed salt afaon meal 
inserted beneath the skin, and in pee dead tissue inserted 
toneal cavity of a rabbit; and on reading the results of their crate 
it is difficult not to believe that the new see 
migrating colle On the other hand, faa 
the cornea, ire ae special mode of 
obtained without causing inflamny Reesor ae oes 


the corneal corpuscles See take a aliae pert Oriel 


Whatever the Cree of the new cells in 
ebayer changes by which the soft, 
into the dense, almost non-vascolar, fibrous tisue 


Pig. 101-—A eleatrix, throe weeks old after wolew by the fret Intentions « new epithelien 
gorering the soar; #0, ¥ fibrous tistwe cootaining elongated calle parsiial to the vensutey 
wa veins gf, a ewoat-gland; /, fat, The tisuor on pach side of the eear contaln naumenene 
Neueoeyton, 


cicatrix, have been followed with prone scones accuracy. The zou allo 
the lation-tissue ix formed 
in chiefly parallel to the vessels. At first, roeaith te Pity 

merely a little Seay intercellalar substance, scarce): A 
bot this wally increases in aaneiys sail 

How the je ie developed is another disputed “nt 

whether it ix developed by « direct conversion of the protoplasm 
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wider interval, it may be delayed for a varying time, to the width 
of the surface to be covered; but in all cases it is aceompl long before 
the complete development of the fibrous tissue of the scar beneath. 

Tn the process of superficial cicatrization, no new papille are formed, and 
it is this which gives a scar its smooth surface. 

We have thus traced the development of a sear, and shown that in its 
formation new bloodvessela, new epithelium, and new fibrous tissue are devel- 
Lan and, asa rule, these structures only form the bond of union after division 

soft parts. In wounds of cartilage, muscle, and central nervous tit 

no eration of the original tissues takes place, the scar bein, paste | 
solely of fibrous tissue. vessels, when completely divided, are oblit- 
erated and converted into a fibrous cord as far as the nearest collateral 
branch. As we shall see hereafter, bone is repaired by bone, and under 
favorable circumstances large nerves are completely united by normal nerve- 
tissue. In large sears, however, the parece of new nervous tissue is 
very imperfect, if it occurs at all, Little is known of the formation of lym- 
phatics in old sears; but injections show that they are absolutely wanting in 
granulation-tissue and young scars, 

3. Union by scabbing does not require any detailed description. The 
formation of the scab may, in fact, be regarded rather as a form of occlusive 
dressing, than as a pathological process. The scab is composed merely of 
the dried serous discharge, and its formation is favored by the ce of 
hair, which becomes matted together and gives toughness and solidity to the 
crust. A scab also serves to keep the wound free from decomposition, as for 
its formation the absence of water is necessary, whereas the presence of water 
is essential to putrefaction. When once formed, it mechanically exeludes 
the causes of decomposition. For healing by seabbing the same conditions 


are necessary as for union by first intention; anything that causes a persist- 

ence of inflammation, by leading to continued effusion, will soften or loosen 

the crust. If the scab forms before the serous effusion has ceased, and thus 

retains it in the wound, the surfaces will be separated, and tension, causing 

persistent inflammation, ending in suppuration, will follow, which, in many 

cases, will be iat by decomposition of the pent-up discharge; for, 
scab may exel 


although the ude organisms from without, the wound will 
probably contain large numbers which have entered before it was closed, 
and are ready to develop if they find suitable fluid in which to grow. 

Tn the human sabject, therefore, it is only in small, cleanly cut wounds 
that healing by scabbing is likely to occur; it is, however, more common in 
the lower animals, The that occur beneath the scab are identical 
with those already described under union by first intention. 

The natural process of scabbing is sometimes imitated by the Su 
when he closes a small punctured wound, such as that of « compound 
ture, with # piece of lint dipped in blood, eollodion, styptic colloid, friars’ 
balsam, ete., under which union may take place. 

4, Union by Granulation —In those cases in which, from the nature of 
the wound, union by first intention is impossible, or in which, from the broken: 
state of the patient's constitution, or from some local interference with the 
process, it fails to be accomplished, healing by “the Second Intention,” as 
it is termed, occurs; and we may often see in the same wound one portion 
unite by primary union and the remainder by granulation. Amongst the 
injuries in which we look for union by the second intention, are included 
econtused and Incerated wounds of all kinds, in which, from the mechanical 
violence done to the tissues, a layer of variable thickness is completely 

ived of its vitality, and has to be cast off as a slough by ulceration 
the process of repair can commence; incised wounds, with loss of ao 
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substance which resulted from the original injury is gradually repaired, 
We haye thus developed an activel pees layer of graniilation tari? 
i ue composed of small round cells adhering to each 
ae a pa ua ae substance, and seers PY ane 
ib 8) jin-walled capillary vessels. a Bu) i tiny 
sore Ea reas form loops, the anes sides of which irre ee 
the surface. The same differences of opinion exist as to the origin of the 
new cells which appear in the process of healing by second intention, as 
have been aieany etnies out a8 existing with regard to the same 
in union by the first intention, In whatever way, however, the cells are 
formed, this much ix certain: that “granulation-tiseue” is a true tissue, 
resembling embryonic tissue in its power of growth, by which it fills up the 
gmp left by the loss of substance or formed by the gaping of the surfaces of 
a wound in which union by first intention has failed to take place. Like 
any other tissue, “granulation-tissue” is capable of suffering from inflamma- 
» if ex; to injurious influences. If removed from every source of 
irritation, the circulation is as active through the new vessels as it is in those 
of the original tissues, transudation is not in excess of the requirements of 


Fig. 102.—Granulating sore, in J. hy a hairs we of sore; , new epithelium at the 
‘edge of the sore nod granalation-tissue; a, an artery; 
¥ a smnall vein; gl, awes 


nutrition, and few, if any, of | 
through the vascular w: v 
cells of the granulation-t 
puscles from the vessels. If the 
which lower its vitality, exud: 
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follows: Supposing the case to be one of simple loss of substance produced 
by « sharp eer instrument, the raw cries: after jing has ceased, 
continues to discharge a quantity of serum, at first tinged with blood, but 
gradually becoming colorless; at the same time, a glaze is seen to form, due 
to the plastic exudation adhering to the surface of the wound. The healthy 
skin around the wound becomes redder than natural, the blush gradually 
fading away as we recede from the wound. But little forther shane is 
observed in the surface of the wound till the end of the second or third day; 
hy this time it is distinctly redder; by the third or fourth day, florid red 
spots begin to form here and there, and the discharge becomes distinctly 
purulent. Gradually the red spots coalesce, and the surface becomes cov- 
ered, by the fifth or sixth Ce Pee a uniform, highly vascular layer of 
florid-red granulation-tissue. surface now is no longer smooth, the new 
cells being formed around the vascular loops in little heaps, which give it 
the granular appearance which has obtained for the new ¢ the name of 
“granulation-tissue.” 

‘A typically healthy granulating surface presents the following character- 
intic facie ‘The s¢parate granulations are about the size of split mustard- 
seeds; they sre uniform in size, and of a florid red color; they will stand a 
smart blow without bleeding, and, being devoid of nerves, are pect e 
from sensibility. The surface of the sore is very slightly depressed below 
that of the surrounding skin. The base of the sore is soft. The edges shelve 
gradually down into the surface, and, if pelle taking pes new 

ing epithelium éan be seen spreading over the surface of the granula- 
tions, and giving rise to three zones of diferent color. Most internally is a 
dark-red line, darker than the neighboring granulations. This is due to 
some slightly increased vascularity beneath the growing epithelium, and to 
the presence of a very thin layer of perfectly transparent new epithelium 
cells covering the granulation-tissue. That this is so can be shown by care 
fully drying the surface, and watching it for a few seconds; the uncovered 
granulations become moist again almost immediately, while the red line 
remains dry. Outside the red line is a blue line, resulting from the presence 
of « thicker layer of epithelium, seen through which the red granulations 
assume a bluish tint. Outside this, again, is an opaque white line, in which 
the new epithelium has been formed in suflicient quantity to be opaque when 
sodden by the discharges from the sore. The discharge varies with the mode 
of dressing. If some slightly irritant lotion or dreasing be applied, thick 
creamy pus is poured out from the surface; if some non-irritating dressing 
be applied, thin serous fluid flows away, made more or less turbid oe 
'y 


pee of a few pus-cells. A granu! sprig may present @ pel 
iu 


ealthy appearance with both conditions of discharge, but it will be usually 
found that the red line of new growing epithelium is much wider in those 
euses in which the dressing is least irritating, as under other conditions many 
se the young epithelium-cells perish and mingle with the pus-cells in the 


‘The constitutional symptoms that attend union by the second intention 
will yary much. The separation of a slough will in all cases be attended by 
some febrile disturbance if the dead tissue be allowed to putrefy; by ant 
septic treatment, however, this may be entirely prevented, and union by the 
second intention may be accompanied by as constitutional disturbance 
ns that by the first intention, In cases in which no antiseptic precautions 
are observed, the febrile disturbance due to the absorption of the products 
of putrefaction commences on the second day after the injury, and reaches 
its maximum by the third or fourth. By this time the lymph-spaces are 
becoming filled with the plastic exudation, and absorption is consequently 
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vital powers, but he is saved also from the dangers to life that must always 


be associated with an open wound, 

lea areastatsheck “Afton tho, acting: Prosea=o1n tedclnnling Abia ootrall 
Leen of the process of union of wounds, it will, perhaps, be well to 
recall briefly some of the conditions essential to rapid and certain healing. 
In the first place, two conditions are absolutely essential—perfect rest and 
perfect drainage. No wound can Urlad cews by the first intention if its 
surfaces are frequently rubbed against each other, either by the movements 
of the injured part or by the clumsiness of the Surgeon in changing the 
dressings ; nor can early union possibly occur if the surfaces are separated 
from each other by pent-up serous discharge. The third great source of 
irritation to which wounds are exposed, is the presence of decomposing 
matter between their surfaces. In order that this should occur, it is hardly 
necessary to say that there must be some dead matter there to decompase ; 
living tissues do not putrefy, and amongst living tissues must be reckoned 
the je exudation that glazes a wound, and forms the preliminary bond 
of union. On the other hand, the serous discharge which is poured out in 
the first twenty-four hours is highly decomposable. A perfectly drained 
wound, with no foreign ney in it, contains practically ating es ble of 
decomposing, and if we could always guarantee that a wound should be in 
this state, no antiseptic treatment would ever be necessary. Unfortunately 


this is not the case; and, therefore, some form of antiseptic treatment uo- 
doubtedly ted an additional certainty in the treatment of wounds, more 
108e 


Seely with cavities, such as compound fractures. 
ly, union may be prevented by the introduction of the neolB poison 
of some infective, 9] ling inflammation, as in some forms of septicvemia, 
in erysipelas or hospital gangrene, That these poisons are generated in filth, 
and are destroyed by many antiseptics, may be considered as beyond a 
doubt; and this forms an additional reason for the habitual employment of 
these agents, The use of antiseptics cannot make any wound do better than 
heal by first intention, a result obtained with great sof in, all_well- 
drained wounds kept at perfect rest in healthy subjects; but it can and does 
vent the evil consequences that may result from some accidental failure 
in drainage, and thus has tended greatly to improve the average results of 
the treatment of wounds. There are other circumstances, apart from the 
ot io ature with hich te have ae St that are not without 
influence on processes of repair in wounds: the age, temperament, pre- 
vious state of health and constitution of the patient, Havcvapaitie and usual 
of life, the situation in which he is placed after the receipt of the 
injury, and many other matters, must all more or less affect the result. The 
scrofulous or scorbutic diathesis, or the presence of amyloid degeneration of 
the liver, or disease of the kidneys, ete., must always militate against rapidity 
and perfection of cure. Habits of intemperance and over-indulgence, priva+ 
tion, exposure, bad sanitary and hygienic conditions, are all alike anta 
nistic to reparative action. These are points to which the Surgeon's attention 
must be directed, with the view of counteracting them, as far as lies in his 
power, by appropriate precautions and treatment. 
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Pear the probability is that some severe injury has been inflicted upon 
an internal organ ; injury of the viscera occasioning more severe and con- 
tinued shock than a wound of a Jess vital part. 

Tn extreme cases, the depression of power characterizing shock may be so 
great as to terminate in death. Jordan describes two kinds of death from 
syncope as being produced by shock. In eases where the impression is 
sudden and violent, the heart is contracted and empty, or nearly so. More 
frequently, however, there is a sudden arrest of the contractile power of the 
heart, and its cavities contain more or less partially coagulated blood. In 
the great majority of instances, however, reaction comes on, and the disturbed 
balance in the system is gradually restored. Not unfrequently the reaction 
runs beyond the limits necessary for this, and a febrile state is induced, the 
traumatic fever, which will be presently described. 

Shock must not be confounded with the effects of concussion of the brain, 
nor with the syncope that results from loss of blood. It may be associated 
with, and its intensity Say increased by one or both of these condi- 
tions; but it commonly occurs independently of either, It is due to the 
impression produced on the nervous centres by the violent afferent impulse 
caused by the injury to the peripheral nerves during the accident. The 
exhaustion of the nervous centres thus induced is shown by the general state 
of muscular relaxation, the loas of tone throughout the vascular system, the 
feeble action of the heart, and the state of semi-unconsciousness into which 
the patient is thrown, The general relaxation of the vessels throughout the 
body thus occurring simultaneously with an extremely feeble action of the 
heart, leads wi ‘tial stagnation in those 

‘ jintable. his is especially 
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to suspect any actual laceration, that is to say, when the Fees fat 
short duration and the recovery complete. In such cases it will ly be 
found that the thermometer rises to about 100° F., and falls again to the 
normal t within twenty-four or forty-eight hours of the injury. 

Tn other cases the early fever is most probably produced by Abeepdion of 
the exudation that takes mae ag the immediate result of the injury. Tt has 
been shown experimentally by Billroth and others that the fresh aseptic 
serous discharge from a recent wound if i into the subcutaneous tissue 
or into the vessels of an animal causes febrile disturbance. Kohler, Edel- 
berg, Bergmann, and others, have also shown that the expressed serum from 
a fresh blood-clot possesses Ades! pyrogenic properties which they attribute 
to the blood-ferment, which it always contains in considerable quantities in 
a free state. If the ferment be injected in large RULED other sym) 
are developed ee, and often associated with conan 
of blood in the heart, or inc thrombosis. 

In aseptic wounds and subcutaneous injuries we have therefore three 
causes which may separately or edad produce the condition known as 
“traumatic fever.” First, a nervous disturbance, concerning the exact 
nature of which it is useless to speculate; secondly, the absorption of the 
early exudation from a fresh wound; and, thirdly, the excessive ferment 
contained in the serum squeezed from a blood-clot during its contraction. 

Aseptic Traumatic Fever seldom Jasts beyond the fourth day; during its 
course the thermometer rarely passes 101° F., and, as in other febrile con- 
ditions, the evening is usually about one degree above the morning tem 
ture. The constitutional disturbance is very slight, the patient himself being 
often unconscious of any feeling of illness, 

Lee Taflammatory Fever also may oocur a a consequence of a wound 
should the serous discharge or pus be pent up within it, even when decom- 
position has been prevented ; for, as before stated, when treating of the con- 
eo eaaat eprons a paserent the exudation fluids that drain off 

m an inflamed part he lymphatics possess pyrogenic propertics. 

Septic Traumatic over ig due to the diss: tion of the chara jucts 
of putrefaction from the surface of a wound, Until granulations which offer 
‘an efficient barrier to the raat of ae matter have sprung up, the raw 
surface left by a wound absorbs it with the greatest readiness. It has been 
shown by experiment that salts, such as ferrocyanide of potassium, are taken 
up with great rapidity, and can be detected in the urine within a very short 
time after their application to a raw surface; the rapidity of absorption is 
scarcely if at all less from a surface which has been cauterized with a hot 
iron, bat the application of a strong solution of chloride of zine materially 
retards, or even prevents, the entrance of the salts into the circulation. ‘The 
presence of septic matter in a wound, in addition to the constitutional dis- 
turbance it directly gives rise to, always causes more or less local inflamma- 
tion, the produets of which no doubt aid in producing the fever. Theseverity 
of septic traumatic fever is proportional to the dose of the chemical products 
of putrefaction whieh enters the circulation; consequently it will ary directly 
with the amount of septic matter present and the size of the wound. If the 
decomposing matter be pent up at some degree of pressure, the rapidity of 
absorption will be increased. Should the dose be sufficient, the patient may 
die rapidly from the direct toxic effects of the chemical nets of putrefive- 
tion, a condition which will be described as one of the forms of septicemia. 
Between septic traumatic fever and this, the difference is only one of degree, 
Guided by these facts, the prevention of septic traumatic fever can in most 
cases be successfully accomplished: first, by perfect drai of the wound, 
by which the amount of decomposable matter is reduced to a minimum; 
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the employment of those modes of dressing which will 
eee ores wiot auch discharges as ay remain in 
fever occur, it commences on the second day, and reaches its 
by the third or fourth. At this time the temperature reaches 


BS TRCEMOA Pe creven Bigher. It reinsine wf about the sare. beight 
‘aut i ehreciins fall till the ninth or tenth day “ite 


which | a have sprung up throughout the wound, and the 
i matter ceases more or less completely according to the 
‘the drainage. During the fever the pulse is owes 


are of 
as 


ortion to the temperature, tho disturbance of appetite is great, there 
r especially at night, and ean Joss of flesh. The He 

or defervescence, is sometimes rapid, occurring in a period vary- 

n to thirty-six hours; but should the sabes one in 
ma =o alt, pees @ compound Seats sre die 
t a parts 1 cavity at some degree of pressure, 

these Sairtecariess the decline of the fever will be cack aie ed, 
nptoms may gradually merge into those of “hectic,” attended by 
evening exacerbations, the profuse sweats, and progressive loss 


‘TRAUMATIC DELIRIUM. 


| Delirium not unfrequently occurs in cases of severe injury in 
with an irritable nervous system, particularly in those who have 
freely before the accident, or who were intoxicated at the time 
occurred. Tt usually comes on about the third or fourth day, but 
earlicr than this; and most commonly declares itself during the 


is Occasionally met with after operations in cases in which there 
severe mental strain on the part of the patient previous to the 
‘Tn my experience, traumatic delirium more frequently follows 
A ‘of the breast than any other operation; more especially in those 
in which the patient has long su! from and long concealed her 
finally with great mental effort submitted to the operation. 
ct types of palmate delirium have — aes which are, in 
rent diseases, the one inflammatory, the other nervous. 
tory Traumatic Delirium there are a quick and boundin, 
‘skin and head, flushed cheeks, glistening eyes, much thirst, an 
‘in fact, thia form is merely the delirium ‘which accompanies the 
bance consequent upon the absorption of the products of septic 
inflammations from the wound. Gopdicalh y, the patient is 
esing himself about the bed, and moving the injured part insen- 
regardless of pain. More often there is mere wandering of mind; 
id cases, the patient will answer questions rationally if spoken to. 
ms are most marked at night, and diminish when the mornin 
lure commences; they usually set in on the third day, am 
d by the fourth or fifth, which, as before stated, is the time 
tie traumatic fever reaches its hi; int. Th 
8 best carried out by the applicatio 
kept well open, and the diet must be 
nts must be determined by the state of 
| often diminishes the delirium and 
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painfully throbbing, free incisions should at onee be made with antiseptic 
precautions, the blood—already disorganized and mixed with pas—evacuated, 
and the cavity allowed to granulate. 

Tn the third and fourth of contusion, it is often useless to attem) 
to save the life of the Anfuredl pat but, if this is attempted, much may 


done to prevent the fever and suppuration that sometimes attend the sepa 
ration of the sloughs. The skin, being in such cases unbroken, must be 
washed with a solution of carbolic acid (1 in 20), after which an antiseptic 
dressing may be applied, beneath which the sloughs will separate with 
searcely any febrile disturbance, and but litthe suppuration; the ulcer that 
results must be treated on general principles, 

Shien Dehereepes of the most severe kind may be recovered from 


no external wound, even though the soft structures of the 

limb or part be extensively crushed, the bones comminuted, and the joints 
opened. It is not the subcutaneous lacerations and disorganzations that are 
to be dreaded; so long as the main bloodvessels of the part injured are 
intact, these may be recovered from. But it is the admission of air, bearin; 
with it the cause of decomposition, into the interior df a badly injured Jim! 
that constitutes the great danger. If this can be avoided, there is little fear 
of undue inflammation being excited; but if impure air be admitted to the 
lacerated tissues, putrefaction followed by suppuration and sloughing is at 
onee set up, and the safety of the patient will be seriously imperilled. In 
such cases as these, amputation is usually the sole resource, unless the pro- 
gress of the mischief can be arrested by the employment of an efficient plan 
of antiseptic treatment. 

ifference between the effects of a subcutaneous laceration and one 
accompanied by open wound is well exemplified in the cases of a “simple” 
and a “compound” dislocation. In the first case, although the ligaments 
and capsular muscles are extensively torn, often with great extravasation of 
blood, repair takes place without any serious trouble; whilst in a compound 
dislocation, in which air has been admitted and has given rise to putrefiac- 
tion of the extravasated blood and the inflammatory exudation, the most 
extensive suppuration necessarily ensues, and joint, limb, or life, one or other, 
is in great danger of being irretrievably lost. 

Contusions of internal organs are always: serious, and require special 
treatment, according to the part that is affected, nnd the extent of its injury. 

The blood which has been extravasated in simple subcutancous contusions 
sometimes undergoes certain changes—not of a putrefactive character it is 
true, but still of such a nature as in many cases to render its absorption a 
source of constitutional distarbance. Hence it oceasionally follows that 
the absorption of large extravasations is followed by some of the minor 
evidences of blood-poisoning—such as boils, sallowness of skin, low health, 
and rheumatic pains, These effects are best remedied by sulphurous waters, 
froe purging, alteratives, change of nir, etc. 

Strangulation of Parts.—This, when accidental, occasionally occurs as 
the consequence of the application of a constricting ligature or bandage, or 
the slipping of a tight ring over a part. In such cases, the first effect of the 
constriction is to prevent the return of the venous blood; this ‘pee 
to the circulation occasions serous effusion, and swelling of an cedematous 
character, If relicf be not afforded to the circulation by the removal of 
the constricting body, distention of the vessels, stagnation of the blood, loss 
of vitality of the part, and gangrene will speedily ensue. In many cases 
in which the strangulation is relieved by the Surgeon, the loss of vitality is 
far advanced but not complete, and the restoration of the circulation is 
followed by inflammation, varying in intensity with the degree of damage 
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OPEN WOUNDS, 


A wound may best be defined, in the words of Wiseman, as “a solution 
of pace in any part of the body, suddenly made by anything that cuts 
or tears, with a division of the skin.” 

Surgeons ie wounds into five kinds, Incised, Lacerated, Contused, 

an i 


INCHED WOUNDS, 


Tncised wounds are such as are made by a sharp cutting instrament, such 
asa knife or sword. ae may vary in extent from a simple superficial 
cut to the incision required in amputation at the hip-joint. Incised wounds 
are usually open, the air having access to them ; occasionally, however, 
when male sf the Sui , they are subcutaneous, communicating ex- 
ternally only by a small puncture. They may be simple, eta 
ae, integument or integument and muscle; or they may be compli 
with injury of the larger vessels and nerves, or of important organs. 

Symproos.—In all cases incised wounds give rise to three symptoms, viz., 
Pain, Hemorrhage, and Separation of the lips of the wound, 

‘The Pain in an incised wound is usually of a cutting, burning, or smarting 
character. Dr. J, Johnson compared his own sensations to the pain pro- 
duced by a stream of molten lead falling upon the part. Much depends, 
however, on the extent and situation of the wound, and also whether the 
cut bas been made from the cutancous surface inwards, or from within 
outwards; in the former case the pain is greater than in the latter, because 
the nerves are divided from the branches toward the trunk, whereas, when 
the ent is from within outwards, the trunks are divided first, and the termi- 
nal branches, being thus paralyzed, do not feel the subsequent incision, 

‘The amount of Hemorrhage necessarily depends upon the vascularity of 
the part as well as on the size of the wound, The proximity of the part 
wounded to the centre of the circulation, or to a large vessel, has also a 
considerable influence, different parts of the same tissue bleeding with 
ferent degrees of facility; thus, the skin of the face yields, when cut, more 
blood than that of the leg. Again, the same parts will, under different states 
of irritation, pour out different quantities. 

‘The Separation Lips of the Wi depends on the tension and the 
position of the part as well as on the elasticity and vital contractility of the 
tissues; it is also influenced by the direction of the incision, according as this 
is parallel with the axis of a limb or musele, or across it. It is greatest in 
those parts that are naturally the most elastic or that possess the highest 
degree of tonicity; thus, the muscles, when cut, retract some inches, the 
arteries and skin gape widely when divided, whereas in the case of ligaments 
or bones no retraction takes place. 

MasaceMenr or Incisrp Wounns.—In the treatment of an incised 
wound, we must always endeavor to procure union by primary adhesion (| 
283) between a portion, if not the whole, of the surfaces, for reasons alrea 
assigned. The probability of procuring adhesion ae greatly upon the 
constitution of the patient; it is a decided and most dangerous error, and a3 
unscientific as it is dangerous, to suppose that success or failure is entirely 
dependent on local conditions and the management of the wound itself In 
some constitutions it is impossible, under the most favorable circumstances, 
to obtain it. The sounder the constitution, the more readily will ba 
the first intention take place; and in al] cases it is disposed to by the remo 
of all sources of irritation from the system, and by the adoption of « sup- 
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the essential features of the treatment of » wound: 1. 


perfectly; 2, Remove all foreign 

the imictanes i 

serous discharge which must be red out during the first ee 

hours; 5, Maintain perfect rest of the part; 6. Prevent decomposition of 

any discharge that may form between the Lanning while so doing avoid 

the constant action of an irritating antiseptic in the wound; 7. Guard the 
‘jent carefully from the chance of infection from unhealthy or specific 
jammations in the wounds of others, 

It must be borne in mind that the healthy tranmatic inflammation which 
results from every wound affects a very limited area, and consequently gives 
rise to such slight local symptoms that it may clinically pags unnoticed, and 
it has sometimes been ignored ; the term “inflammation of a wound ” bei 
applied to the only when it extends more widely, 80 as to cause 
nes, swelling, heat, and pain, easily recognizable by the most su; i 
observer. Clinically this may be convenient, but pathological it is inaccu- 
rate. The process by which the plastic exudation is formed is an example 
of simple traumatic inflammation not spreading beyond the area injured ; 
the Tea ace is a spreading inflammation due to various sources of irri- 
tation w have been allowed to act on the wound after its infliction, 

There is no subject in Surgery which has undergone more frequent modifi- 
cations than the local treatment of wounds, from the earliest Is of which 
we have record, The first, and perhaps the instinetive, m of treating « 
wound was to close it at once and to exclude the air by fixing oa 
its lips a mass of clay, of chewed leaves, or of cow's or camel's dung. ie 
admission of air was further prevented by pouring oil into it, and putrefixe~ 
tion by the use of wine or balsams, Ata Jater period in the history of our 
art, tents of various kinds were used, and employed up to a very recent 
period, in order to keep it open and thus to prevent the injurious accumula. 
tion in its cavity of discharges, which might there decompose and putrefy. 
The closure of the wound—the exclusion of air—the prevention of putrefac- 
tion in its discharges by the use of spirituous and stimulating antiseptics, or 
by facilitating the eseape of the secretions—were the means employed from 
the most remote antiquity. That these methods were in many cases high! 
successful there can be no doubt, They were purely empirical—the outcome 
of prolonged experience—there being no recognition of those principles 
involved in the use of the various appliances and medicaments adopted, 
which it has been reserved for a later and more scientific age to determine 
and elucidate. 

And it is still these four great principles,—the closure of the wound,—the 
prevention of putrefaction,—the facilitation of the escape of diseharges,— 
and the maintenance of perfect rest between the o surfaces, that 
guide us in the treatment of all wounds, however different, and in some 
pee improved, the means may be by which we endeavor to carry 
them out. 

In the local treatment, then, of all incised wounds, there are six chief indi- 
cations, viz.; 1, the Arrest ¥ Hemorrhage; 2, the Removal of Foreign Bodies; 
3, the @ ie ides of the Wound; 4, the Provision of 


1. Arrest of Hemorrhage.—If bleeding be general from the surface, it 
may be ie by exposure to the air, by elevation of the wounded part, by 
accurate firm coaptation, by the pressure of a well-applied bandage or of 
the finger over the spot, and by the use of cold or other styptics; if it be 
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requiring to be taken out, as the deep 


it is protected from decomposition. 

with the nature and situation of the injury. Thus in wounds 

where much traction may be expected, the suture should be thick; whilst in 

those cages in which it is of importance that as little deformity as possible” 

should be lett, e. ‘fo in plastic operations and in wounds about the itshould 

consist of the finest compatible with the required strength. The 

threads are introduced by means of needles, either straight or various 

curved: in some instances it is convenient to have them set in a handle 

the eye near the point (nevus needle), instead of in the ordinary position. 

For metallic threads a slight modification of the ordinary needle is required, 

to prevent the wire when doubled back after passing through the eye from 
any obstruction to its passage through the tisues; “tubular” 

needles are alzo aes for this purpose. 

The modes of upplying sutures are various; but, the one most pate 
employed in all cases involying the integument, is the interrupted, w! 
cousists of the introduction of as many single stitches as may be eres) to 
close the opening. The distance between the stitches must be determined by 
the amount of tension, and by the necessities of drainage. If there is even 

jon, it to insert a few sutures, of a thicker material, or 

upport,” extending deeply into the subcutancous the 
needle being made to pierce the skin an inch or more from the edge of the 
wound, These sutures are first tightened to such an extent as just to 
approximate the lips of the wound, whieh may afterwards be aay more 
accurately into contact by finer stitches or “sutures of apposition.” If ample 
provision is made for drainage by the use of tubes, the edges of the wound 
may be brought very closely in contact, otherwise in lange wounds there 
should not be leas than one inch between the stitches. When, as in some 
plastic operations, one edge of the wound is at a higher level than the other, 
iW it is desired to depreas the higher edge, the stitch must, be so passed that it 
shall include a larger piece of the lower; if to raise the lower edge, the chief 
hold must be on the higher. In longitudinal wounds, the first stitch should 
be inserted in the centre; but if there be any angles, a8 must be the case after 
erucial incisions, the extremities should be first closed. The Satan is 
effected in the case of the silk thread by tying the reef-knot, and in that of 
the wire, by tying a half knot and then crossing the two ends over each 
other, by which two small hooks are made which hold very firmly; in both 
instances the ends are cut off short. The knot or twist must not lie over the 
line of incision, but on one or other side of it. The time that the sutures 
should be allowed to remain must depend greatly on the nature and 
of the wound. A septic silk stitch patat ie removed in from two to 
days; an aseptic silk or a silver suture may be left in as long as it serves 
any useful purpose, provided it is causing no irritation. A tight stitch neces- 
sarily causes irritation; in from twenty-four to forty-eight hours it will be 
surrounded by a blush of redness extending an inch or more from the edge 
of the wound, and by the third day it will have commenced to eut its way 
out by ulceration, “When this occurs, no good purpose can be served in 
most cases by retaining it, and it should be at once removed. All dee 
stitches should asa rule be removed not later than the third day, In with- 
drawing sutures, the knot or twist should be raised by forceps, and the thread 
divided on one side of it; tle traction on the knot, the forefinger of the 
other hand being placed close near the point of exit in the skin, to prevent 
disturbance of the newly formed granulation-tissue, will then suffice to draw 
the suture out. When wire has been used, the bends in it should be 
étraightened as much as possible before pulling them out. 
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‘The American rubber plaster, which adheres with great 
oS dans wetted or warmed, will be found very convenient in many cases, 
It will not stick, however, to a wet surface, but if once applied is not easily 
loosened by discharges, as it is a water-proof material, 

Plasters which require heating must be cut into strips of convenient length 
and breadth, and are best warmed bes passed through hot water. In 
the ease of an antiseptic dressing, the plaster may be rendered i 
balng dipped in a basin containing a pint and « half of boiling water, to 
which one ounce of pure carbolldsolt haa been added and well , 80 8S 
to insure complete solution. All superfluous hair having been removed, and 
the surface well dried, each strip should be laid down evenly between the 
points of suture, when these have been used, so as to compress and support 
each sido of the wound with equal foree ; the longer the strip, the firmer will 
be its hold, and the less likely it will be to become prematurely loose. In 
removing the plaster, both ends should be raised, at the same time, towards 
the wound, and the strip should then be taken off without either lip of the 
wound being unduly dragged upon. The strips should be allowed to remain 
are as long as possible, and each one replaced before the next is 
remo’ 

Ina certain class of incised wounds, of limited extent, where the bse 
can be accurately adapted to one another by sutures or plaster, or by the 
combination of both, and when but little oozing is to be expected, very fair 
‘union under a scab may be looked for without any further dressin, The 
formation of the scab, however, may be hastened and imitated by the use of 

painted freely over the line of incision with a camel’s-hair brush, 
after the surface has been well dried, or of Styptic Colloid, which has the 
further advantage of being hemostatic and antiseptic. The film thus formed 
may be further strengthened uy some shreds of charpie or fine lint. A second 
or third application of the colfodion or atyptic colloid will be required if the 
crust show nie sign of becoming de! ; otherwise it may be allowed to 
remain until it separates of itself, which it usually does in the course of a 
few days. Similarly, a piece of lint soaked in blood, or in compound tine- 
ture of benzoin, may be applied over the wound and under it, Union with- 
out suppuration may take place as if under a scab; but the Surgeon must 
wateh for any signs of the formation of matter, as redness of the surrounding 
skin, heat, throbbing pain, and perhaps fever, and if these appear, the crust 
must be removed immediately. 

! Provision for Perfect Drainage—The arrangement of the 


. The 
should be such that there may be a ly escape for the serous oozing which 
must necessarily ensue in all wounds during the first twelve or twenty-four 
hours after their infliction. This should be allowed to take ey from what 


will be eventually the most dependent point of the wound, In former times, 
when ligatures of compressed whip-cord or waxed silk were used, the threads 
were all brought out at one spot, and, if thick and numerous, served as a 
conduit or drain. In the present day, hemorrhage is almost invariably 
arrested by torsion, or by means of ligatures of carbolized catgut, fine un- 
waxed silk, or some other material which, if left in the wound, will become 
absorbed or encapsuled without giving rise to suppuration ; consequently, it 
is necessary in most cases to insert a “ drainage-tube” (Fig. 99) well into the 
wound, and, retain it there from forty-eight hours to several days, according 
to the amount and character of the discharge. The value of the drainage- 
tube in preventing the accumulation of blood, of bloody serum, and of pus, 
cannot be over-estimated. It is the greatest safeguard we have against the 
accumulation of decomposable fluids in the wound, and, more than any other 
means, favors cohesion of its opposite sides, and secures the patient from all 
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principles and bates no further notice; but the prevention of decom; 
tion is very imperfectly carried out. If the drainage is and i 
but healthy plastic exudation remains between the surfaces, no decom, 
tion will take place in the deep part of the wound. If, ver, 
happen to be a pocket or ay containing serous fluid, this will certainly 
decompose, and septic fever and suppuration will follow. Such discharges 
as flow away, are partly removed by changing the waterproof material 
beneath the wound, and partly become dry about the edges, and when dry 
are incapable of decomposition, Thus, with perfect drainage and dry air, 
a wound treated in this way may run an almost perfoctly aseptic course ; but 
such a result is wholly exceptional, and cannot in any way be relied on. 
Rest is obtained tolerably perfectly, as the disturbance of dressing is almost 
completely avoided. The prevention of infection is entirely neglected. On 
the whole, it may be said that although this mode of treatment is vastl 
superior to any attempt at complete occlusion, it is not to be recommended, 
asin the majority of cases it fails completely in the prevention of decom- 
position, and consequently leaves the patient exposed to the dangers of 
septic absorption and of infective inflammations, 

Simple Water ing strongly advocated by Liston ag a substitute 
for the older method of poulticing wounds was a mode of treatment exten- 
sively nase until about ray years ago. It closely resembles in its 
principle the open treatment just described; the only difference being, that 
Hy of Jeaving the wound absolutely exposed, it was covered by # piece 
of lint moistened with “ pure water,” in the first instance left open and sub- 
sequently covered with oiled silk, This treatment was often attended by 
the most satisfactory results; by it the wound was kept clean and 
Inflammation was prevented and the discharges were allowed to drain away. 
In many cases there was but very little suppuration. I have seen many 
ye wounds, such as those of amputations, or after excision of the breast, 
heal almost by the first intention, without any suppuration except a5 
took place along the track of the ligatures. In the pre-nntiseptic days 
the “water-dressing" was undoubtedly the cimplest, cleanest, and safest 
method of treating large incised wounds, and it still is so in all those cases 
in which antiseptics are not at hand. Since the nature of putrefaction has 
been fully understood, and the importance of its prevention has been nee 
nized, the simple water-dressing has been practically abandoned for 
nthe Depa Dresslng-was ied by Gye and, many others baler ie 

was U y Syme and man era before 

introduction of antiseptic Reccene Te coniiated Hits pad of dry lint 
placed on each side of the wound, so as ently to preas the surfaces together 
without interfering with the exit of discharge. Over this was placed 
another piece of lint about three layers thick, and the whole surrounded by a 
bandage. This was left untouched for from three to four days, by which time 
it had usually become sonked in the discharges and more or less offensive 
from decomposition. This mode of treatment secured rest, apposition, and 
drainage, and perhaps delayed decomposition by drying the discharges to 
some extent. Very good results were often obtained by it, but sappuration, 
followed by pyzemia, was no uncommon occurrence, 

‘The Cotton-wool Dressing was introduced by A. Guérin, of Paris, Tn 
this mode of treatment, the wound having been cleaned and its edges care- 
fully approximated, and if necessary a drainage-tube inserted, the whole part 
is covered or enclosed in a huge mass of cotton-wool, a foot or more in 
thickness. Over this a bandage is forcibly applied, so as to compress the 
‘wool to about half its previous thickness, The dressing is then left undis 
turbed for a fortnight or three weeks. The temperature is carefully watched 
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is possible; it isa good plan to wrap the in a towel moistened with the 

1 in 40 solution for half an hour or more the operation. This 

done, it is necessary to prevent the entrance of organisms to the wound daring 

the operation. They can be carried into the wound in various ways. , 
the 's hands; to prevent this the and his assistants must 

carefully wash ey pst water, and 

1 in 40 solution; and the dipping must be 

been exposed to the air unprotected by the loti 

ments; all the instraments must, therefore, be placed ina 

acid and water, 1 in 40, taken out only when wanted, and immediately 

replaced when done with, if they are Tikely to be used again during the 


| mn. Thirdly, by the ; these must be prepared as before 
rete rg 0) mtb rly i 
when handed to the assistant, eel the li 
fore, be composed cither of carbolized catgut or unwaxed silk soaked in 
carbolic acid lotion (1 in 20) for some hours before they are used; or the 
panes hare ey be arrested by torsion, and the use of ligatures entirely 
avoided. Fifthly, by the air; to prevent this, Lister devised the plan of 
operating under a spray. ‘he use of the spray has an been il 
under the antiseptic treatment of abscesses (page 262). The spray is the 
part of Lister's treatment which has met with the greatest amount of oppo- 
sition. The careful disinfection of the Surgeon's hands and instruments, 
and of sponges, the cleaning of the patient's ekin, and the washing of the 
wound with solutions of chemical antiseptics, are almost universally i 
and their utility is generally acknowl ; buta large number of Surgeons 
do not rants the spray. The advocates of the spray urge the following 
points in its favor: it is the most perfect and continuous mode of irrigating 
a wound; if the spray be sufficiently fine, it is impossible for any isms 
floating in the air to escape contact with one of the minute drops of the anti- 
septic solution, and thus to be rendered innocuous; consequently, air mixed 
with spray may be admitted with impunity to the natural cavities of the body, 
to the deep parts of irregular wounds, and into other situations in wi 
peat irrigation by any other means would be impossible or bes paar 
tly, that by means of the steam-spray the Surgeon can examine the 
wound while dressing it at his leisure, and still maintain fect ii tion. 
In confirmation of these views, it may be stated that at University College 
Hospital, aseptic results have been obtained with much eer? certainty 
since the efficient steam-spray was introduced than while hand-instruments 
were employed, and that the results of those cases in which the spray has 
been used have been more uniformly wseptic than when it has been Sead 
by washing out the wound or by irrigation. The opponents of the sj 
urge that it is inconvenient during the operation, wetting the Surgeon 
obscuring his view; and sometimes, in long operations, giving him unplewsant 
arate of carbolic acid poisoning, such asa general sense of illness, pain 
in the back, or even hematuria; that it may depress the patient and add to _ 


» shock by chilling the surfuce; that the apeey-anparaize is costly, difficult to 


keep in order, and inconyeniently cum| me to carry about in private 
practice; and, lastly, the amount of success that attends the antiseptic treat- 
ment of accidental wounds is sufficient evidence that good results may 
be obtained without it. The truth probably lies between the two extremes. 
‘The spray is, no doubt, not necessary in all ordinary cases; Lister himself 
holds it to be the least essential part of his treatment. In all cases in which 
cavities are opened, it is a great additional security, especially if the cavity 
is one in which putrescible matter is likely to accumulate, and which it 


is impossible thoroughly to cleanse or drain; thus it is of great use in small 
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tions beneath—almost absolutely protects the wound from any direct action 
of the irritating antiseptic. The dressing is then applied in exactly the same 
way us in the treatment of abscesses (see page 263). The dressing must be 
repeated at first every day, till the serous discharge has ceased, and then 
every second, third, or fourth day, according to the amount of discharge. If 
it be thought necessary to app ly strapping to the wound, it may be done 
under the spray, by dipping the plaster in a lotion of one part i 
acid and water (1 to 20), to which is added an equal pumatiey 
water. Although attention to detail is of great importance, in deserip- 
tion the Ceres may seem ecDrlietat and tedious, its application to a 
wound such as that of an amputation, does not take more than five minutes; 
pa. ia not more Lsiclte ate ae the praia) modes of beset oe 
the rigid antiseptic dressing by Lister's method, drainage is specially atten 
4 on asin principle; res is Sree e the mig tity of ite eight 
layers nize, ie le pressure of the ani infrequency 
of the dang ; mat commingled and aisles without are absolutely, 
vented. 
Pe Modified Methods of Antiseptic Treatment.—The chief’ modifications of 
Lister's method of dressing consist, first, in abandoning the spray, all other 
details remaining unchanged; and, secondly, in the substitution of some 
absorbent antiseptic material for the carbolic gauze. The substitution of 
irrigation or washing for the spray has already been sufficiently alluded to. 
The chief materials which have been substituted for the carbolic acid gauze 
in the dressings are the following : 

Ewealyptic gauze (page 214). ‘This is used in the same way as the carbolic 
gauze, and has been found to be equally efficient. It is unirritating and 
non-poisonous, and should ner be preferred in children and in patients 
who are readily affected, generally or locally, by carbolic acid. The chief 
objection to it ix that it is slightly more expensive. 

icylic cotton-wool or jute is applied in the same way as Guérin's cotton- 
wool dressing and is most useful, though uncertain in its antiseptic 
when compared with carbolic or eucalyptic gauze. 

Capa silk was introduced by MeGt I, of Leeds, who eee, favor. 
abl it, He recommends the employment of the spray of lic acid 

‘ thod, merely substituting the silk for 


and all other precautions of Lister's met! 
the gauze. ¢ dressing is left on for a week or more. 

Todofarm woot (page 215) may be applied in the sume way as the salicylic 
wool. It is more powerful and certain as an antiseptic, but rather expensive, 
For the sake of economy the dressing may be made of « layer of iodoform 
wool about one inch thick covered by two inches of salicylic wool or jute. 

Carded oakum, tenax, or marine lint,isa cheap and powerful antiseptic, but 
it is not oe aye for direct application to a wound, as it is too irritating. It 
may, however, be applied superficially over a few layers of gauze as matter 
of economy, and used in this way is very efficient. It should be covered 
with oiled silk or “‘hat-lining” to prevent the discharge from soaking through 
opposite to the wound and decomposing. 

int soaked in earbolic oil (1 in 10) may be applied so a8 to extend forsome 
inches round the wound in every direction if the above-mentioned materials 
are not at hand. It is apt to stick and become dry, and must be changed at 
least twice a day. In all the above modes of dressing, the “protective” 
should be applied to the wound, as it prevents the absorbent material from 
sticking, and thus ficilitates drainage and saves pain during the after-dress- 
ing. Under all these dressings the wound may, with care, be kept perfectly 
free from decomposition. The wool dressings present the advantage of main- 
taining more perfect reet and apposition of the surfaces. 
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pent 5es, Sp. rect. 3j, Aq. Oj. This treatment was much employed in 
oa er times, nah eee y Frogs at ats The ee ry 

antiseptic, and it ing and grat e patient. Tt requi 
Seaver constant attention to prevent the lint from drying, and, in this 
respect, is somewhat troublesome, especially in private practice. The 
methods of treating amputation-wounds recommended by Callender and 
Bowland are mentioned in page 96. 

‘The methods of treatment here recommended are all of established utility, 
but numberlees others have been tried and abandoned, or are at present 
being tested; and probably we have not yet discovered either the best anti- 
septic or the best mode of Senet ‘The tendency of the it time is in 
favor of some of the forms of lasting dressing, especially the absorbent 
wools, impregnated with some antiseptic, such as iodoform or salicylic acid. 

1 cannot wo strongly impress upon the young Surgeon the importance of 

not becoming the slave of any one eystem of treating wounds. He should 
he eclectic in the choice of his methods, usisiy that one which appears to be 
best suited to the particular case before him, or that may alone be avail- 
able in the position in which he happens to be placed. A Surgeon may find 
it necessary to take the most stringent antiseptic precautions when treat 
& wounded patient in the contaminated air of a large hospital in a crow 
town, He may safely relax them in the purer air of a healthy country 
district. He may find it necessary, when restricted to the limited resources 
of an emigrant ship or of a remote colony, to learn to dispense with those 
more complicated ‘ical and surgical appliances which are to be found in 
all well-appointed hospitals, and which are essential to the success of many 
modern methods of treatment. Let him, by all means, use them when he 
can get them, but let him remember that wounds were healed safely, speedily, 
and well before they were invented, and that he is the best Surgeon why can 
obtain the best results by the simplest means. If he is not in the land of 
spray-producers, “ protectives,” and “guards,” of iodoform and salicylic acid 
wns ie him not ‘ir—cold water and clean linen rags will do much to 
eu ir place, 
n of Incised Wounds.—As before pointed out, a certain degree 
of inflammation is a necessary part of the healing of a wound by first inten- 
tion. This should, however, be strictly limited to the tissues actually injured 
by the instrament which produced the wound, and should be very temporary 
in character. ‘This simple traumatic inflammation, although pathologically 
of such great importance, is clinically so slightly marked by symptoms that 
it is frequently ignored ; and when we say that a wound is “inflamed,” we 
mean that some cause of inflammation other than the original injury has 
been introduced, which is causing the process to extend beyond the area 
actually injured by the cutting instrument. The causes of such inflamma- 
tion have already 80 fully discussed that we need do no more here than 
recapitulate them. They are predisposing and direct. The predisposing 
causes are the same as those of inflammation in general (see 182). 
‘The most important of these for wounds are: chronic alcoholism, insufficient 
and improper food, Bright’s disease and diabetes, scurvy, ete., and local 
malnutrition from disease of the arteries. The direct causes are mechanical, 
as friction from want of rest, tension from tight stitches or from insufficient 
drainage, or pressure from tight bandaging; chemical, as the persistent 
contact with the raw surface of an irritating antiseptic or the products of 
putrefaction; and, lastly, the true infective poisons, as those of erysipelas, 
pyvemia, hospital gangrene, etc. In the vast majority of cases in which & 
wound “inflames,” the immediate cause is the presence of putrid discharges 
with insufficient drainage. 





INJURIES OF SOFT PARTS. 


CONTUSED AND LACERATED WOUNDS, 


‘These may be defined as wounds that are attended by more or less bruis- 
ing or tearing about the edges and sides; presenting every possible variety 
in the degree of contusion and of wound, from a cut on the shin to the 
crashing und laceration of a limb by a cannon-hot. They are commonly 
inflicted by blunt instruments, as by stones, bludgeons, ete, Lacerations by 
machinery, in which parts are torn off or crushed, the bites and gorings of 
animals, and gunshot injuries of all kinds, come under this denomination. 

Cuanacrens.—Whatever their mode of infliction, these wounds present 
certain characters in common, by which they differ from all other injuries. 
‘Their lips are irregular and torn, leas gaping than incised wounds, but sur- 
Sasa | by more or less ecchymosis sat contusion. There is usually but 
little hemorrhage, and the pain is of an aching or dull character. 

‘They differ from incised wounds in the fuct that a distinct layer of tissue 
injured by the instrument which inflicted the wound is actually killed, and, 
if of any thickness, must be separated and thrown off, as a slough, before 
union can take place, No sharp line can, however, be drawn between 
different kinds of wounds, Some wounds, which from their mode of infliction 
and eee would be classed as lacerated, are in reality capable of 
uniting by first intention, the layer of dead tissue being either microscopic 
or wanting. his is especially the case in vascular parts, such as the scalp 
and face, In other cases, a wound apparently similar may slough for a con- 
siderable distance on each side, 

tn uence of the sloughy state of their lips and sides, the majority of 
contused and lacerated wounds unite by the second intention. 

Contused and lacerated wounds present peculiarities according to the mode 
of their infliction. 

When they are occasioned by the bite of « large animal, the part injured 
becomes very painful, and inflames extensively ; the wound being lacerated, 
much con! , and often penetrating deeply, It sloughs in consequence of 
the pressure to which it has been raljected and of the shaking and tearin, 
of the part by the animal. When inflicted by the tusk or horn of an pia 
the wound is extensively lacerated rather than contused, and often partakes 
of the nature of a punctured wound. 

When a part of the body is torn off, the wound presents peouliar charac- 
ters; which differ, however, according as the separation is effected at the 
part struck or seized, or at a distance from it, In the first case—as when a 
cannon-ball carries off a limb, or an arm is caught in a steam-mill or rag= 
tearing machine and crushed or torn off—the stump presents a very 
surface, the skin pets stripped away higher than the other parts, the ten- 
dons hanging out, and the bellies of the muscles that are torn across being 
wollen, protruding, and Ttpvled constricted by the lacerated integument. 
A most important condition in such wounds is the state of the vessels ; these 
are sepnrated lower down than the other parts, for, being elastic, they 
elongate and pull out before they give way. There is no hemorrhage, 
because the inner and middle coats of the artery, breaking off short, retract 
and contract to a small aperture, and allow the external coat to be dragged 
down and twisted over them, in such a way as to offer a complete barrier to 
the escape of blood, The bone is crushed off at the end of the conical stump, 
of which it forma the irregular apex, and is often split up to the next joint 
al 

Occasionally, when parts are pulled off, they are separated at a distance 
from the point seized. Thus, fingers that have been torn off by machinery 
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The scalp has a less tendency to slough than any other part of the cutaneous 
surface. This is owing to its great vascularity, and to the large supply of 
blood which it receives from closely subjacent ‘ics. In all cases of con- 
tused and Iacerated wounds, in which sloughing and su, 
injury, there is a greater liability to the supervention of ery 
cleanly cut incised wounds, In most contused wounds the 
slough is, to a certain extent, influenced by treatment. On each side of the 
wound, the layer of tissue actually killed, is.an area, frequently of 
considerable extent, in which the tissues are damaged and hovering between 
life and death, and any additional irritation will suffice to extinguish the 
remains of vitality. Thus, if such a wound be tightly sewn up, the tension 
of the stitches will inevitably cause sloughing in the whole doubtful area. 
‘The irritation of decomposing discharges is another most potent cause of ex- 
tension of the area of death, and, in , it is in such wounds much more 
than in clean-cut incisions, that the immense benefit of some form of anti- 
septic treatment is most clearly recognized. In primary amputations for 
contused and Jacerated wounds it frequently happens that the incisions pass 
through this doubtful area, and the extra injury thus done determines the 
death of the part, even though, at the time, it may have sree ee 
The chief danger to be apprehended in wounds of this description is the 
au ntion of Gangrene, which may occur in three ways. 

. In some cases the violence done to the is so great ns directly to kill 
its whole substance. Thus, if limb be crashed to a pulp by machinery, or 
by the passage of a heavy mn over it, all circulation is completely and at 
once arrested, the vitality of the part is destroyed outright, and it will speedily 


fall into a state of putrefactive decomposition, with all the usual signs of 

mortification, This is a local traumatic mortification, evineing no disposition 

to spread beyond the ip injured, but being bounded by a line of demarca- 
a 


tion along which it w ig a Tt is not always easy to distinguish this 
direct form of gangrene from such discoloration and disorganization of a 
limb as are still compatible with Jife. In all cases of doubt the Bungee 
must wait, and a very short time—a few hours—will be sufficient to declare 
whether the vitality of the part can be maintained ornot. In eases of much 
doubt an incision might be made into the part, and the true state of thin, 
thus ascertained: but this should not be done if it can possibly be avoided, 
and if undertaken the most rigid pares treatment should be adopted, as 
the decomposition of the extravasated blood in the tissues of the bruised 
would inevitably extinguish such vitality as remained. In many cases it is 
a good plan to disinfect the part carefully, drees it antiseptically, and wait 
for the line of demarcation between the dead and living parts to form before 
undertaking any operation. 

2, The injury may be inflicted chiefly upon the great vessels of the limb, 
damaging them to such an extent as completely to interrupt the circulation ; 

ugrene being thus induced indirectly in the parts supplied by them. This 

rm of gangrene we shall have occasion to treat of fully when speaking of 
Injaries of the Arteries. 

3. The true “spreading gangrene,” the most fatal yariety of mortification, 
is most commonly the result of severe contused and Incerated wounds, par- 
ticularly when complicated with fractures. This is a most acute infective 
inflammation, terminating rapidly in gangrene, and will be described with 
the other infective processes occurring in wounds, 

EATNENT OF Contusep AND Lacerarep Wounns,—In the treatment 
of the slighter form of these injuries, we must bear if mind the occurrence 
of the two distinct periods: 1, that of sloughing ; and, 2, that of granulation, 
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for about a quarter of an hour before applying the dressing, 
ensure thorough asepticity. 
Heceipaiion ban enuneedIMetijacents pra arte 
lecomposil as comm ; must 
wounds mat be washed or syringed out several times a day 
tions of chloride of zinc, of permangan: 
In this way sloughs and decomposing pus may 
dency to local inflammation of a spreading character, and to the develop- 
ment of pycemia, averted. There is no more fertile cause of these disastrous 
effects than the retention of fetid Lead pus in the areolar tissue of 
a contused wound. The separation of the sloughs mast be facilitated 
the application of warmth and moisture, which serves also to subdue 
inflammation. ic-acid lint, moistened with hot boracic lotion and 
covered with oiled silk and cotton-wool, is the best of all applications. It 
is 4 most efficient antiseptic, easily applied, and perfectly clean. If the 
wound becomes very fon), the surface may be sprinkled with iodoform in 
crystals, Carded oakum, moistened in hot water and covered with oiled 
silk, answers the purpose, tolerably well; it is cheap and sare but 
dirties the skin. Linseed meal poultices should always be avoided; they 
encou putrefaction and greatly increase the suppuration, the evil th 
do in this way more than counterbalancing the comfort the patient experi- 
ences from their application. 
About the period at which the elough begins to be loosened, there is 
Sr of the occurrence of hemorrhage, if a large artery has been impli- 
cated in the injury, When hemorrhage occurs in this way, it usually sets 
in from the sixth to the twelfth day, and may be speedily fatal; its treat- 
ment will be the same as that to be hereafter described for secondary hemor- 
rhage after ligature of an artery in its continuity. After the sloughs have 
separated, an ulcer is left which must be treated on general principles. 
Amputation. —In the more severe eases of contused or lacera: 
any attempt at saving the part may be hopeless; then the patient's only 
chance lies in amputation. In determining the expediency of operation, 
two questions present themselves: 1, The nature of the cases in which 
amputation should be performed; and, 2. The time at which it should be 
done, whether immediately after the infliction of the injury, or subsequently. 
It is difficult to lay down more than very geveral rales as to the rai 
cases that i ion; much depending on the age, constitation, 
previous habits of the patient. In all cases the Surgeon should be careful 
not to condemn a limb that admits of a fair chance of being saved. 
As a general rule, severe injuries are more readily recovered from in the 
young than in the old, their vitality and elasticity of constitution we 
greater, and their tendency to consecutive discases less, Much will depen 
upon the habits of the patient, or upon the existence of visceral disease at 
the time of the injury. persons who have been free livers, and who 
have that peculiar irritability of system conjoined with deficient power 
common! cheered in such subjects, and more especially if there be already 
existing diseases of the liver or kidneys, cocoa acerated wounds are 
apt to fo followed by the worst forms of erysipelas and traumatic gangene, 
and thus to be speedily fatal, Injuries of the upper extremity are less 
serious than those of the lower; its supply of blood being proportionately 
x. In some badly contused wounds, also, of the arm and hand, as in 
lacerations with fracture about the shoulder, elbow, or balers 

meake of the injured part may be performed instead of amputation 
mb. 

Though there must be in many cases a doubt as to the necessity of ampu- 
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meanz a very unfavorable operation (and itis one that I have several times 
successtully ey provided it be done sufficiently early, before the 

ituti mes poisoned by the absorption of septi¢ matters from the 
gangrenous tissues. It is scarcely necessary to warn the Su: to be 
certain of the existence of gangrene before he operates; and also that it 
be not fae: limited slough, but sufficiently extensive to jeopardize the 

tient’s li 
ora In cases in whieh 9 ing gangrene attucks the wound early, ampu- 
tation is the only hope of saving the it. 

The question us to the period at which amputation should be Bias 
in contused wounds from gunshot will be considered hereafter. It may be 
Ree Lr wales that the sooner a condemned limb is taken off, the less is 

suffering, and the better the chance of recovery of the patient, and that, 
consequently, primary amputation should be practised in these eases. By 
reference to the tables on p. 109, it will be seen that, although the ifr 
mortality for all primary operations is less than the ies mortali 
all secondary operations, yet primary amputation eae thigh is more 
fatal than secondary amputation in the same region. Notwithstanding this, 
it is absolutely necessary in many cases to remove the injured limb within 
the first twenty-four hours. The hi; rate of mortality of oy bel 
amputations may be due chiefly to the greater severity of the injuries 
manifestly require immediate operation than of those in which it is thought 
justifiable to attempt to save n limb; and certainly, of the two alternatives 
—of leaving a badly crushed and mangled limb until suppuration has set 
in, and thus exposing the patient to all the risks of gangrene, erysipelas, 
ae. te, or removing it at once—the latter is the one attended with 
least danger to the patient. 

A limb is sometimes so severely and hopelessly crushed and torn that any 
Attempt at its preservation must be useless; whilst, at the same time, 
patient is so severely injured internally, or is so prostrated by the general 
shock to the system, that amputation as a formal operation would be as use- 
Jess as it would be unjustifiable, the patient haying at moet peony but a 
few hours to live, In these circumstances, the best thing can be done 
is to put on a tourniquet tightly, partly to restrain hemorrhage, and et 
to restrain the painful quivering of the museles, and to wrap up the mai 
limb in a wet cloth. Should the limb have been nearly completely detached 
—merely hanging on by shreds of the lacerated muscles—these may be 
divided, and its removal thus effected without additional shock or suffering. 

Brvsu-nunnx.—There is a peculiar species of wound that partakes perhaps 
more of the characters of those wounrla that we haye just been considering 
than of any other, and is cecasioned by rapid and severe friction of the eur- 
face of the body, go that the skin becomes abraded and the subjacent tissues 
somewhat contused. It yoes by the name of a “brush-burn,” and is not 
unfrequently produced in the manufacturing districts, by the surface of the 

ly coming into contact with straps or portions of machinery in rapid 
revolution. It has also been known to occur in consequence of a person 
ipping and sliding rapidly down « long and steep Alpine snow-slope. In 
this injury the integumental structures are, as it were, ground off, and the 
areolar and aponeurotic structures converted into an eschar. 

The Treatment presents nothing special, but may be conducted on ordi- 
nary principles. The separation of the eschars must be facilitated by moist 
antiseptic applications; the resulting sores will heal by granulation; and 
the general health must be supported during the suppurative period that 
must necessarily ensue, 
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the parts in the most favorable condition ‘ible for union by primary 
abot: ‘This practice might, perhaps, pee cases be vr 
imitated in the present day by means of a cupping-glass and syringe. 
Amongst the varieties of punctured wounds that are most commonly met 
with in prcinary practice are those which are occasioned by needles Le 
trating into, breaking off in the body. These accidents occur chiefly in 
the fingers and feet, and about the nates; and, though trivial, are hen 
extremely troublesome, both to the Surgeon and the patient. When the 
is ealled shortly after the occurrence of the accident, he must 
endeavor to remove the He left behind, by cutting down upon it. In 
doing this he will be guided by the situation of the puncture, and Ay the sent 
of the pain, and sometimes itil the point projecting under the skin. 
Tn many cases this is a sufficiently simple proceeding; in others, however, a 
deep and troublesome dissection may be required, especially when the frag- 
ment of needle gets into or under the sheath of a tendon. I have had ocea- 
sion to undertake somewhat troublesome dissections between the biceps tendon 
and the brachial artery, or in the close proximity of the ulnar artery, for the 
removal of fragments of needles lodged in the bend of the arm or of the wrist, 
For the purpose of extracting needles, thorns, splinters of wood, and other 
foreign bodies of small size and pointed shape lying in narrow wounds, the 
forceps shown in the annexed woodeut (Fig. 105) well be found most service- 


= 


Fig. 105.—Poroepe for Kemoving Small Pointed Bodies, 


able, as they have very fine but strong and well-serrated points. One of the 
most dangerous situations for a needle to penetrate is into the anterior part 
of the knee-joint, lodging in the head of the tibia or the patella, and break- 
ing off hort. In such cases the broken fragment should be dissected out at 
once, the strictest antiseptic autions being adopted, 80 as to prevent 
inflammation of the joint. The limb must then be fixed firmly on a aplint. 
Thave known the most disastrous and disorganizing inflammation bet sup 
puration of the knee-joint ensue, with imminent peril to life, and followed by 
ankylosis, in consequence of a portion of needle having been allowed to 
remain embedded in this situation for some days. 

Tn many cases, if the needle have been lodged for some days, the Surgeon 
will fail in his endeavors to extract it; aud, unless the indications of its 
ence be very clear, I think the wiser course would be to leave it undistu 5 
and to trust to nature for its expulsion from the body, as it can seldom 
be found when sought for, and, indeed, may not exist, although supposed 
to be present. The following plan of ascertaining whether a portion of 
needle be really impacted has been suggested by Marshall: A powerful 
magnet is to be held upon the ak for a quarter of an hour, so as to 
magnetize the fragment; a finely hung polarized needle should then be sus- 
pended over it, when, if any iron be present, deflection will ensue, 

When a fish-hook, crochet-needle, or other barbed instrument has been run 
into the flesh, no attempt should be made to withdraw it through the aperture 
by which it entered, but the pein should be pushed on so as to emerge 

rough the skin, the shank then divided by pliers, and the barbed end 
drawn out. 

Anrow-wounns occasionally fall under the observation of the military or 
colonial Surgeon as the result of injuries received in conflict with barbarous 
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explosive force that are met with in civil practice. In siege operations 
much injury is often inflicted also by the splinters from parapets, or by the 
forcible throwing up of gravel and small stones by the explosion of shells. 
Tn naval actions, tuo, the force with which splinters of wood are driven, 
when struck and scattered by cannon-shot, ix often so great as to inflict the 
most serious and fatal mischief, A particular form of injury so 
met with in civil practice, and which belongs to this class, is a wound of the 
eyeball by the explosion and splintering of taulty percussion Wounds 
¢ face and other parts from the splashes or splinters of bullets from 
the surface of targets are of common occurrence among markers at rifle- 
ran; 
lugs are irregular bits of lead of no definite form or size. 'T! 
duce wounds more ragged than small shot, but, unless fired at a Seb 
range, they seldom penetrate deeply. The experience of the Ashantee War, 
in which the natives used slugs almost exclusively, showed that the pallies 
tion of severe to slight wounds was very small, the projectile not having 
sufficient power to break « large bone. 
Bullets occasion more serious wounds, lacerating soft parts, fracturing and 
crushing bones, tearing asunder vessels and nerves, perforating the viscera, 
and occasionally cutting off parts, as a finger, the nose, 
or an ear, 

The general introduction of rifled firearms into modern 
warfare has greatly increased the destructive effects of 
bullets. The missile is now comparatively rarely deflec- 
ted from its course by the resistance offered by bones, 


tendons, or by the elastic reaction of the skin, as 
ned with the spherical ball, but penetrates in a straight 
ine from the point struck, tearing through the soft pans 
the bones 


and splintering the bones extensively. On 
especially, the modern conico-cylindrical bullet produces 
the most destructive effects; not only comminuting the 
t struck, but often eplling up the shaft of the bone, 
y ite wedge-like action, in fissures many inches long, 
leading into contiguous joints (Fig. 109). In conse- 
quence of the more extensive injury, the shock to the 
nervous system is greater when a person is struck by a 
Fig. 109.—Perfors- conico-eylindrical than by a spherical ball. 
tion of Right  Direction.—In the majority of cases, a bullet traverses 
Femur by Bul- the part struck, and the wound has two apertures—one 
Jet. Longitudi- of entry the other of exit; occasionally it happens, how- 
sal Splitting of ever, that in consequence of the ball being spent, or of the 
Bone, (United piece not having been efficiently loaded, or of the oblique 
States Army Srection with which the ball ‘strikes the part, it leaves 
Musesm.) merely a contusion or dent, rebounding or glancing off: 
Tn other cases there is only one aperture; and here the 
bullet, partly spent, has probably lodged in the soft tissues, or in a bone, 
or in the cavity of a hollow organ, as the bladder. It sometimes ha, 
however, that the ball drops out through the aperture at which it entered, 
as when a spent ball strikes a rib; or that it carries a pouch of clothing 
before it, which enables the Surgeon to withdraw it, One bullet may make 
even more than two apertures; thus a round ball has been known to split 
against the sharp edge of the tibia, and to haye one aperture of entry and 
two of exit; or it may pass through both thighs, or both calves, and thus 
occasion four apertures; and cases Fave been recorded in which five wounds 
even have been made in the same person by one bullet, 
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cumstances that tend to occasion a difference between the apertures of entry 
and of exit, The first is, that the bullet, as it traverses, carries with it a 
mass of ee material, pieces of clothing, shreds of tendons, splinters of 
bone, which, driven along by the velocity communicated to them by the 
ball, distend and widely separate the distant parts of the wound, thus 
cause the aperture of exit, near and in which they will be found to be 
to be larger than that of entry, which has admitted only the bullet, 
aperture relate made solely by the ball; the aperture of exit is made by 
it, plus the débris that it carries along with it, A further reason for the 
i ce in size between the two apertures is this: that the wide eh 
asunder of the tissues at the aj ire of exit is greatly due to their want 
50 The part first struck has as a support the whole thickness of the 
limb or the body. That which is Inst perforated has no such support behind 
it, and is thus largely torn or splintered outwards. This is exactly what 
happens if we drive a nail through a board. If supported by another piece 
of wood, th res on the two sides are even and of the same size. 
unsup| perture on the distant side—that of exit, in fact—will be 
splintered, irre; in shape, and larger than that of entry. 

In wounds made by spherical bullets, the entrance-aperture is often 
actually less in diameter than the bullet itself, provided it be made whilst 
the ball is moving with its full velocity; but, if the ball have lost much of 
its momentum before it strikes, then the entrance-wound will always be large 
and ragged. In this there is nothing peculiar to the tissues of the living 
body; the same happens when any elastic material, as a piece of green tim- 
ber, is struck. Much, however, will depend algo on the period at which the 
wound is examined. In the early stages, for the reasons mentioned, the 
wound of entry may be smaller than that of exit; but, as the slough which 
forms in the wound of entry is larger than that at the exit-aperture, the 
former may, in a later stage, appear larger than the latter. This difference 
in the size of the two wounds I saw well exemplified in the ease of a you: 
man, shot through the neck with a pistol-ball ina duel. The aperture 
entry, which was at first the smaller, appeared on the second day the larger 
in consequence of the extrusion of a black slough; though it continued more 
pagulat in shape than that of exit. 

1 bullets, case-shot, and grape-shot differ from the old spherical 
bullets only in their greater size, and the effects they produce are similar 
but more extensive. The Mitrailleuse, Gatling, and Nordenfelt guns fire a 
conical ball of considerable size; but ead little experience has as yet 
been gained of their effects on the human body. 

Fragments of Shell, if of large size, inflict the most terrible wounds met 
with in military practice, tearing off whole limbs, or great masses of flesh, 
and splintering the bones in all directions, At the battle of Sedan, after 
the Prussians had shelled a crowded mass of French troops, the ground was 
described as covered with “heaps of flesh and rags.” A small fray it 
may either become lodged, or make its way out, the aperture of entry bei 
somewhat incised, though very irregular, and the aperture of exit large an 


e old round Cannon-ball, in fact, solid shot of all kinds, are now quite 
abandoned in war, beh replaced by shells fired from rifled cannon. ‘The 


old cannon-balls in! two kinds of injury. Sometimes they contused a 
part deeply, verrpepeesimee and bones, without destroying the integrity of 
the skin, the ball either having lost its velocity—being “spent "—or striking 
obliquely, and rolling over the surface of the 3 ‘The elasticity of the 
skin preserved this from injury, though all the subjacent textures—t 

wuseles, and vessels—might be crushed into a pulp, if'a limb were struck ; 
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lying apparently in the direct track of a ball. In such cases, however, 
jough BUnaey hemorrhage do not occur, the liability to secondary hemor- 
rhage is great, in consequence of the artery, which has been contused by the 
passage of the bullet, sloughing at a later period. If the whole of a limb be 
torn away by 4 cannon-shot, the arteries of the jagged stump do not bleed, 
for the same reasons that those of a limb torn away by machinery do not; 
viz., the contraction and retraction of the ruptured internal and middle 
conts, and the twisting of the external cellular cont over them. 
Gunshot wounds under ordinary circumstances Inflame, with much Swell- 
‘4 tion, and Tension. at this should be the case is not surprising 
when we consider the nature of the wound and the mode of its infliction. 
‘The tissues through which the bullet passes are violently contused, the parts 
actually touched by the projectile are killed, and thase a little more remote 
are bruised and damaged to such an extent that if exposed to any further 
irritation, as tension or the presence of putrid matter, they readily perish, 
The bones, if they lie in the track of the bullet, are splintered and fissured, 
and the fragments are displaced and driven into the surrounding eoft parts. 
At the same time the hemorrhage which takes place finds but an imperfect 
exit from the apertures of the wound, and the intermuscular planes of a 


vie and any cavity that may be opened becomes distended with extravasated 


lood. The exudation from the injured soft that necessarily follows 
immediately on the injury, still further distends the part with putreseible 
fluid. As the nature of the external wound renders it impossible for it to 
heal by first intention, the whole of this decomposable matter is freely in 
communication with the external air, and the ferments contained in the 
atmospheric dust find admission from without. This is often rendered even 
more certain by pieces of clothing and other foreign bodies being lodged 
deeply in the track of the bullet. By the third day, therefore, we have 
developed in « gunshot wound, unless special means are taken to prevent it, 
one of the most dangerous conditions to which a patient can be ex} 
Jarge accumulation of putrid matter, sok situated, with a totally insuffi- 
cient exit for the discharges. If « bone be broken, or a joint or one of the 
natural cavities of the body be opened, the condition is so much the worse, 
The bullet damages only the parts it touches; the extension of the inflam- 
mation beyond these parts is entirely due to pent-up and putrid discharges, 
‘The extent of tissue actually killed by the contact of the ball is com- 
paratively limited; the wide-spread mongting that may follow a gunshot 
wound is due to the irritation of tension and of the chemical products of 
putrefaction, 

‘The ordinary course of a gunshot wound is as follows: As soon as the 
patient has rallied from the shock, the temperature begins to rise above 
normal. By the second day, the inflammation, consequent upon the irrita- 
tion of putrid matter and the tension caused by the abundant exudation 
from the injured tissues, begins itself to manifest. The pain, which at the 
moment of infliction may have heen but slight, becomes extremely acute, 
owing principally to the great tension. By the third day, bl se Bets 
in, often most profuse and extensive, not only in the track of the ball, but 
widely diffused through the neighboring parts. The discharges are offensive 
from putrefaction, and find a very imperfect exit by the comparatively 
narrow openings of the wound. Consequently, the patient suffers severely 
from the absorption of septic matter, the fever being very high, and the 
constitutional disturbance very great; in fact, many die about this time from 
septic poisoning. Should a more ready exit be established for the discharges, 
the fever subsides by about the tenth day, as poles spring up, and 
limit the absorption of the products of putrefaction. A period of great 
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or not, certain immediate attentions are necessary in order to place the sufferer 
in some of comfort and safety until more definite treatment can be 
adopted. Thus, if a person be shot through the fleshy part of a limb, no 
bone or vessel of importance being injured, the part should, if possible, be 
well washed or syringed with 1 in 20 solution of carbolic acid in water, or 
with chloride of zine, 20 grains to the ounce, and then covered with a pad 
of salicylic wool, or jute, carbolized jute, iodoform-wool, or some other dry 
antiseptic dressing, or a pad of lint soaked in the earbolie lotion may be 
applied, and the limb placed in an easy position. In actual warfare, a solu- 
in. of chloride of zinc, prepared from the solid sult as needed, appears to 
be the most pals useful antiseptic. If a bone or joint be injured, the 
same plan must be adopted, and the limb placed on a a of some kind, 
extemporized from such material as may be at hand, bay forms a 
useful splint for the leg, urm, or forearm; and for the thigh a rifle may be 
applied to the outer side of the limb with the stock against the side of the 
ly. Above all, no finger or probe must he thrust into the wound till the 
examination can be accompanied by proper antiseptic Berea 

Tf there be abundant venous hemorrhage, the limb should be raised; and 
if this do not arrest the bleeding, a compress should be used. If the hemor- 
rhage be arterial, a tourniquet must be applied. So, algo, a tourniquet should 
be employed if there be rapid dripping of blood. 

If a limb be smashed, or torn away, a tourniquet should be te very 
tightly upon the stump, which must be covered up in wet cloths. The 
pressure of the tourniquet will not only arrest hemorrhage, but will stay that 
spasmodic quivering of the muscles of the mangled limb which is so painful 
to the sufferer. 

If the head or neck be wounded, the wound must be treated as above 
described, and hemorrhage, whether venous or arterial, should be arrested by 


pressure with the fingers, 

If the chest be shot through, the patient should be laid on the injured side, 
and cold employed. If emphysema oceur, or if air freely pasa through the 
wound, a body-bandage must be tightly applied. 

If the abdomen be wounded, the patient should be laid on the injured 
side, if the aperture be lateral; if it be central, on his back, with the knees 
bent over a deg or knapsack, or other support. If the intestine protrude, it 


must be washed and returned at once. 

In addition to those immediate attentions which may be bestowed upon 
sufferers from gunshot wounds before they are sent to the hospital for more 
methodical treatment, the influence of the shock and pain should be counter- 
acted by the administration of a little brandy and water and opium, and 
plenty of cold water should be given to allay thirst. 

Gunshot Wounds of the Extremities may be divided into two great classes 
in reference to treatment: I, Those that do not require amputation; TL 
‘Those in which amputation is necessary, 

I. Those cases of gunshot injury that do not require amputation must be 
treated on the principles that guide us in the management of all contused 
and Jacerated wounds; the Surgeon bearing in mind, however, that these 
injuries ure expecially apt to be followed by extensive and intense inflamma- 
tion, and that sloughing is very prone to occur in every part that has been 
touched by the ball, The first point to be attended to in these cases is the 
Arrest of Hemorrhage, In general, this may not give much troubl 
if a large vessel be injured, the loss of blood will rapidly prove fatal 
immediately stopped. The bleeding may in the first instance be stopped by 
direct pressure with the fingers on the bleeding part, followed by the appli- 
cation of the tourniquet, the most convenient form being the simple elastic 
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plicated with fracture or the lodgement of foreign bodies, even without an; 

special mode of antiseptic treatment, The principal points to be atten 

are, to limit inflammation by rest, drainage, and the use of antiseptics, to 

watch and facilitate the separation of oust should they form, and to pay 

[eye ose to cleanliness and the general hygienic surroundings of 
n 

By adopting, when possible, some form of antiseptic treatment, inflammation 
cau be limited, and the formation of sloughs avoided; in both civil and 
military practice the Sire of gunshot fractures without suppuration has 
been frequently obtained by this mode of dressing. 

In cases occurring in civil practice, the employment of antiseptics with 
all needful precautions is easy, and the results are correspondingly satisfac- 
tory, Kraske has published a series of twenty-three cases occurring under 
the care of Volkmann, in Hulle, treated by strict antiseptic dressing, with 
enlargement of the apertures, both of entry and exit, to facilitate draina; 
Of these, two died—one a perforating wound of the skull, and one wou) 
the abdomen perforating the liver, kidney, and pleura. The twenty-one 
eases that recovered were the following: five flesh wounds, two flesh wounds 
requiring primary ligature of the femoral artery for hemorrhage, two of the 
arm, with fracture, four wounds of the knee-joint; two perforating wounds 
of the skull, and six of the chest. 

Iu military practice, the circumstances are usually such as to render the 
use of aistiacytlca dificult, if not impracticable, except to a very limited and 
modified extent. The enormous ea rapid accumulation of wounded thrown 


upon the Su 's hands after an action leaves him but little time for the 

ption of those minute precautions that are necessary for the full success 
of the antiseptic method, But the condition of the soldier himself, and that 
of his surroundings, are equally unfavorable to the carrying out of the treat- 


ment in its completencss—in the manner, in fact, in which it is employed in 
civil hospitals, But yet experience has shown that it is better to employ it 
in a modified form than not at all. On this point all are ageeed, 

Tn the Rusto-Turkish war of 1876-77, the Surgeons in the Russian army 
were desirous to adopt the antiseptic treatment as thoroughly as possible ; 
and all speak favorably of it, even in the modified form in which alone it 
was practicable, Bergmann, according to Surgeon-Major Melladew, found 
it impossible to carry it out with anything like completeness at the crossing 
of the Danubo, where the wounded were comparatively few. The river water 
was full of sand and mud, which soon choked the spray-producers, and ren- 
dered them useless; and no amount of carbolic acid was sufficient to purify 
it eo as to take away its foul smell. Then, again, the skin of the wounded 
soldier, begrimed with the dust and sweat of long marches and of battle, 
cannot be cleansed with the appliances usually at hand. 

But yet, and notwithstanding all these drawbacks, the antiseptic treat 
ment did more than had ever been effected with any other; for it was by its 
means that Bergmann and Reyher saved almost all their cases of gunshot 
wound of the knee-joint. The fate of the soldier is truly, as Nussbaum has 
said, in the hands of the Surgeon who firet attends him. If primary anti- 
septic treatment is at once used, he will have an infinitely better chance than 
by any other method. 

The best mode of carrying out the antiseptic treatment in war is still 
undetermined, but at present chloride of zinc seems to be the most practi- 
cally useful antiseptic agent for cleaning the skin and wounds, as it can be 
carried in the solid form and dissolved in water when required. The wound 
should immediately be well cleaned by being syringed out with the antiseptic 


8 
lotion. Above all, the Surgeon must avoid that most pernicious practice of 
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boen recommended to compress or to tie the main artery leading to the part, 
At the period of the loosening and separation of the sloughs, there is always 
especial dunger of the supervention of consecutive hemorrhage. phevatenh 
consequently, at this time requires to be carefully watched; if the woum 
be in the vicinity of a large vessel, a tourniquet should be placed loosely 
round the limb, so 08 to be screwed up ata moment's notice; and, on 
supervention of bleeding, the artery must be ligatured, if possible, at the 
seat of the wound, or, if this be not practicable, in the most convenient situ- 
ation above it; and if this do not arrest the bleeding, recourse should be had 
erin its, such as abscesses, profuse discharges, litis, necrosis, 
jous results, such as al rofuse osteomyelitis, nee! 

and the separation of splinters of eas must be subsequently looked for in 
many cases; and these results may be prolonged for many years, at last 
pee wearing out the patient if the cause of irritation be not rer 

us General Bem required to have a bullet removed by Liston from the 
external condyle of his femur, nineteen years after it first lodged there ; and 
Marshal Moncey died forty years after the receipt of a gunshot wound, from 
its effects. A soldier who was wounded at the storming of the Redan died 
under my care in the University College Hospital, two years and a half after 
that event, of exhaustion resulting from a large lumbar abscess. On ex- 
amination it was found that the bullet, which had entered the left side of 
the chest, wounded the lung, traversed the diaphragm, notched the spleen, 
passed between the kidney and suprarenal body, and perforated the spine, 
was lying encapsuled un the right side of one of the vertebrae, pressing upon 
the right renal vessels. Its irritation, and that of the sequeatra from the 
i rae spine, produced the abscess, from the effect of which the patient died. 
ithe aperture of exit always heals sooner than the aperture of entry; 
owing, probably, as Neadérfer observes, to the bullet having lost its lateral 
action in its ge through the tissues, and merely cutting its way out. 
It is at the point, he remarks, where the lateral action is lost, that healing 


ins. 
Amputation is required in gunshot injuries in two classes of cases of 
dissimilar character. 
cases in which the limb has been wholly or in part carried away, or 
when it is evidently i noe shattered, the ragged, conical, and quiverin; 
stump, or the mangled remnins of the limb, must be removed. In suc 
cages there can be no doubt whatever in the mind of any Surgeon as to the 
necessity for immediate amputation. 

But there is another class of cases in which arapatation is also very com- 
aay required, though to a Surgeon judging solely from the accidents of 
civil life it might not at first appear necessary. These are, ‘ially, cases 
of compound gunshot fractures of the thigh, bullet wounds of the kneejoint, and 
many similar injuries of the leg. Injuries such as these, oecurri 
other causes in civil practice, might admitof anu attempt being made to save 
the limb. But in military practice it is different ; here the attempt to save 
the limb with the means usually at the command of a Surgeon in actual 
warlare, may be followed by such extreme local and constitutional disturb- 
nee ns to jeopardize seriously, and probably to destroy, the patient's life, 
Tn wich circumstances, conservatism is often a fatal error; to save life, the 
limb must be sacrificed. The injury for which an experienced Army Sur- 

imperative may look but trifling, and to the 
pationt himself, or to the civilian, may prea to justify treatment by less 
hovero procedure; but experience has so far incontestably shown tbat, under 
ordinary cireumstances, amputation is almost the only chance of safety in 
gunshot wounds of the lower third of the thigh and of the leg, fracturing the 
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lower articular end and knee, 60 per cent. died ; whilst of those in the lower 
third, which must have been for injuries of the knee and leg, the mortality 
was reduced to 56 per cent. The conclusions at which Macleod arrives, after 
‘a careful inquiry int this question, are so important that I give them in his 
own words. He says: “ Under circumstances of war similar to those which 
occurred in the East, we ought to try to save compound comminuted frac- 
tures of the thigh when situated in the upper third; but immediate ampu- 
tation should be had recourse to in the case of a like accident occurring in 
the middle or lower thirds.” In the great civil war in America, the opinions 
of Surgeons apj to have been divided; and the conclusion arrived at 
seems ears bea that, provided the large vessels and nerves were not 
injured, and the circumstances in which the patient was placed as to con- 
veyance not too unfavorable, the chance of recovery would be equal whether 
amputation were performed or an attempt made to save the limb. But even 
in circumstances Hamilton states that, although his experience in that 
pater has led him to the conclusion that in the upper third the life is 
least hnzarded by an attempt to save the limb, in the middle third consery- 
atism and amputation afford an equal chance, whilst in the lower third of 
the thigh the chances are in favor of amputation. This is a conclusion very 
similar to that arrived at by British Surgeons. 

When an attempt is made to save the limb, the skin should be cleaned on 
the field of battle, if possible, with somo strong antiseptic, and the limb 
enveloped in a large mass of salicylic wool, over which a plaster-of'Paris 
bandage should be applied. This dressing may be left untouched, unless 
some special circumstances require its removal, for some days, until 
patient reaches the hospital in which the further treatment is to be 
carried out. In some rare cases healing will take place under a dry seal. 
If at the end of four days the patient is suffering no pain and is free from 
fever this fortunate result may be looked for; in other cases the primary 
dressing should be removed about that time and during the further progress 
the case must be treated by extension and counter-extension, the free use of 
antiseptics, and the limb may be securely fixed in a plaster-of-Paris appa- 
ratus with a window opposite the wound. 

3. In gunshot fractures of the bones of the leg, umputation becomes neces- 
sary if the tibial arteries be injured, or if the Anse. or ankle-joint be badly 
wounded. If the injury be in the middle of the leg, at a distance from 
these joints, and provided there be not longitudinal fissuring of the bone 
leading into them, much may be done to save the limb, by the extraction of 
splinters, and the removal of sharp and angular fragments of bone, the 
limb being put up in the plaster-of-Paris apparatus, In such cases, the 
patient may recover with a shortened but otherwise useful limb. 

4. Gunshot wounda of the foot, if perforating and splintering the tarsus, 
require amputation either at or above the ankle. Those of the hand are 
of special interest from their frequency, in consequence of the bursting of 
guns, or of es explosions, In these cnses, however extensive, the 
injury may be that is inflicted upon the hand, fingers being blown away, the 
thumb thrown back, and the metacarpal once spiatred, we must endeavor, 
if ible, to save a portion of it, if it be only one or two fingers; and, 
owing to the t reparative power possessed by the hand, we shall often, 
in the worst looking cases, be able to accomplish this, If the thumb wi 
one finger as an opponent can be preserved, it will be of more service to the 
patient than any artificial contrivance, however ingeniously 

5. It not unfrequently happens that amputation may be required in the 
more advanced stages of gunshot injury, in consequence of mortification, 
Tn these circumstances, it must be practised without delay, and without 
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dressing. Bergmann had 15 fresh gunshot wounds of the knee under bis 
care ater one of the battles in the Russo-Turkish war, These were all 
treated by superficial cleaning of the skin with carbolic lotion, and the 
application of a mass of salicylic wool, especially thick at the knee, secured 
by an elastic bandage and covered with a plaster-of-Paris apparatus. They 
were then immediately sent on a four days’ journey, under difficulties 
from roads and weather, to the Mien at the base of operations, Of these, 
8 recovered without suppuration, 2 suppurated slightly, and 5 severely, Of 
these five, two recovered without amputation, two after amputation, and one 
died of pywmia. Reyher, by the employment of carbolic | BAUR, either asa 
permanent dressing to obtain healing by scabbing, or with drainage, obtained 
the following Peale: In 18 cases which came under his care re 

had been probed or examined, he got union of the wound under the di 
dressing, without suppuration, in 10; in 6 be treated the wound by antiseptic 
drainage, and of these 3 died; and in 2 drainage was comm ata later 
period of the case and both recovered. Thus in the 18 cases treated pri- 
marily by motets dressing, 3 died, and all the survivors preserved the 
limb with a conziderable degree of mobility in the joint. Forty cases which 


had been “fingered” before he saw them also came under his observation. 
Of these, 19 were treated by drainage after occlusion had failed and 18 died ; 
in more intermediate amputation was performed, with 7 deaths; in 12 
secondary amputation was performed, and with 9 deaths; making « total of 
40 cases, with 34 deaths, and only one limb saved. Conservative treatment 
was attempted without antiseptic dressing in 23 cases, and of these only one 
finally recovered, and in his case healing took place by seabbing under a 


dry dressing. 

a all fae in which antiseptic treatment is impossible, and these will prob- 
ably form a large proportion of all gunshot wounds occurring during actual 
war, conservative treatment contrasts most unfavorably with primary ampu- 
tation in the lower third of the thigh. When amputation is determined on, 
the operation requires to be performed early, not because the apparent 
anlony ray be yery severe, or the mutilation of the limb so great as obviously 
and imperatively to call for immediate amputation, but because experience 
has shown that, unless the limb be removed at an early period, after-cone- 

wencea of the most serious and fatal character will to a certainty ensue. 
tensive suppuration of the joint, deep and large abscesses burrowing 
among the muscles of the thigh, and consequent exhaustion of the patient 
by hectic, or his destruction by pyemia, are the conditions that amputation 
alone, performed at an early stage, can avert. This necessity early 
amputation in penetrating bullet wounds of the knee-joint, when antiseptic 
treatment is impossible, is recognized by all modern military Su 
Guthrie and Larrey in the French wars, Esmarch and Stromeyer in the 
Schleswig-Holstein campaign, and the Surgeons in the Crimea, all found 
ar the attempt to save a limb so injured led to the sacrifice of the patient’s 
ite. 

Bullet wounds of the anklejoint do not necessarily require amputation. 
Tf the bones be not too extensively comminuted, more particularly if 
the posterior tibial artery and nerve have escaped injury, an attempt, and 
probably « successful one, may be made to save the limb; the injury bei 
treated on those principles which will be described in the chapters on Prac- 
tures and on Dislocations. In such cases extraction of fragments, and 
excision of the splintered ends, are necessary; and modi Speasione: 
partial excision by means of gouge, forceps, and Hey’s siw, will be found 
more stccessful than the more systematic operations. Gurlt has collected 
150 cases of excision of the ankle, with 94 recoveries, 51, or 33,92 per cent., 
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tain; and 1438 of excision of the elbow, with 1054 recoveries, 349, or 24.87 
per cent., deaths, and 85 doubtful. 

‘The operation of excision of large portions of ne shaft of the humerus, 
a8 well as of its head, was carried much further by the American mili 
Surgeons in the war of the Rebellion than had herstothie been done. Fig. 
120, taken from photographs in the ion of the Army Medical Depart- 
ment at Washington, represents six inches of the shaft of the humerus with 
its head, which had been thus excised ; and Fig. 121, the arm that was left. 


Fig. 121.—Reralt of Excision of 
Head nnd six inches of Shaft 
of Hamerus shown in Pig. 
120, (U.8. Army Med, Dep.) 


I saw the man, who is an orderly in that splendid and unrivalled collection, 
the pad Medical Museum at Washington, and I can testify to the utility 
of his 3 the bone so skilfully taken away be himself exhibited. 

Baciaion of the wrist, in whole or in part, for gunshot injury bas not proved 
very satistactory, not so much from death as from inutility of the hand that 
was left, Of 27 done in the American war, only 3 died. In two instances, 
soeseatie of the forearm was practised. 

urlt has collected 133 cases, with 112 recoveries, 20, or 15.15 per cent., 
deaths, and 1 uncertain. 

‘The steps of all igi jong are the same, whether the excision 
of the part be req fi i other accidents, or for 
disease; except that i h ay often be taken of 
the wound in th iy i itudinally, the shattered 

and isan and 1 abe eplintered ends sawn 


tion ought to be performed 
great importance, and has 
‘The older mili Sur- 

x a common-sense view of 
i pies limb as soon 
an’s advice is to “cut off 
the limb quickly, while the and in mettle;” and this advice 
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~ (slid em uj pehaeey ase Fontenoy, 
hee ion underwent a chats 
obtained a prize of 
5 = ete ah, ‘stay in earn in certain 
os re Manel of répute, promulgated similar 
crea iy ief to the are of Frederick A] 
ikeeeke sae of condemning amputa\ 
aa ee ly occasioned a aor te and the 
oe in the wars of Rega French Revolution and of the Empire 
d Surgeons to eas this question definitely. It ie more particu 
the labors and observations of John Bell, Lurrey, Thomson, 
T and Hennen, that the necessity of havin, ‘recourse to 
immediate Hap taats in all cases of gunshot injury requiring this poe 
bas been fully recognized, and the truth of Wiseman’s advice has re- 


we tee be guided, partly by surgical experi- 

ence ome result thro ke od NRL er rae tlt ee le 
to facts, In Bacay we most, to use the forcible language 
of Sir Charles Bell, fates plaka what will be the condition of the ras in 
twelve ra in six days, and in three months, “In twelve hours the 
pinata and tension of the whole limb, the inflamed countenance, 
eye, the oy eaiey restless condition, declare the impression 
making limb and on the constitutional powers, In six 
limb tia Ce gree to the toe, or from the shoulder to the fin, 
half the size of the body; a violent phlegmonous inflammation 

whole; serous effusion has taken place in the whole limb; and 
forming in the great beds of cellular texture throughout the 
extent of the extremity. In three months, if the patient have labored 
agony, the bones are carious; the abscesses are interminable 
limb is undermined and everywhere unsound ; and the consti- 

Led to the lowest d 

to facts, we shall fin that of 300 secondary amputations 

re, after the battle of Fontenoy, only thirty were successful ; 
fae three-fourths of his primary ainputations in the Napo- 
ae Peninsular war, the comparative loss atter secondary 

ano extremity was, to that following the primary, as 

the lower extremity, the loss after secondary arn uae 
‘a4 great us after primary. During the sioge of 

eaiee 20 p00 wounded Russians, there were 3000 amputations, OF Or 
tations of the upper eke leg, and foot, about one- 

re aot middle third of the thigh, about one-third, recov- 

abatans, more than tworthirds died. 


PERE 
na 


nbseesses 


i 
; 


id 
lie 


. 


0 Pane the infliction of the i injury should it be practised? It 
of some Surgeons that there is often an val between the 
of the injury and the supervention of the sho to the system, in 
limb may more advantageously be removed. ‘Should the depres- 
come on, it then becomes a questi ether immed liate ‘ 
on should be practised, or the remov: i 
in. On this point it is obviously di 
; but it may, I think, be stated genei 
if the best Army Su! that, if d 


and there be reason to fear the possi 








SNAKE-BITES. 


i to more serious and even fistal disturbance. A peculiar train 

is said to follow the bite of the tarantula, hence called 

0 a disease that is generally atated to be peculiarly influenced 
‘though this has been denied by Gozzo, 

~ ; —In the treatment of stings of insects, the application of 

cooling lotions or of a cold poultice, or rubbing the part with olive oil, will 

be fond the most useful means of ailaying irritation. In some cases, more 


3 ‘in mosquito-bites, or the stings of bees or wasps, touching the part 
= liquor ammonire or potaswe gives relief, if applied at once. 


of from wasps or bees, it should be ascertained that the 
taeaee Teft in the Rounds Tf so, it must be extracted, and the 
ap) 


SNAKE-BITES, 


edie areseldom fatal in aaa Ca kl ie as not ng 
a el ea to a thy adult, though it might 
bly Kills obild or a very weak neal ielionts person, Gaaker nce awid to 
most actively venomous in warm weather and during the season of pro- 
\- bites are of course most dangerous if inflicted through 
pee part, or near the centre of the circulation, or about the 
Tn tro countries the bite of the rattlesnake, of the cobra 
capello, the puffaider, or the tobacco-pipe snake, is often fatal, The 
amber of pertons who are annually killed by snake-bites in those parts of 
fodia alone from which returns aré procurable amounts to about 12,000, or 
el in Sein yhit of the inhabitants; and it occasionally happens even 
Coeds the Surgeon has an opportunity of sceing wounds inflicted 
these: reptiles in menageries. Thus, Sir E. Home has recorded a 
‘cate of rattlesnake bite occurring in England. A similar instance has 
b at St. George’s Hospital, a another in Paris, in showmen, The 
able ease of this kind, with which I am acquainted, occurred 
ago at the University College Peet and afforded an oppor- 
this country, of witnessing the effects of the bite of a cobra di 
patient, a keeper at the Zoslogical Gardens, was bitten in the 
noee, the poison-fang havin Oi poy penetrated the angular 
D sae | cht to = Lae about a ae after the teas 
pares lying, being unable to speak, swallow, or support himself; 
ilsed, the 


face livid, the heart's action feeble, and he was 
conscious. After death, which took place in little more than an 
from the time of the infliction of the wound, the veins of the brain and 
‘cerebral sinuses were found congested with blood, as were also the lungs 
ft an immense extent, and the solid abdominal ra, The right cavities 
bahenrt were loaded with dark blood, the left being 
i ‘iki |. In 
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Errrcts or Syaxe-porsoy.—The venom of the cobra has been found to 
consist of an albuminous fluid of neutral reaction, holaleg calle aman: 
It is said to contain also a non-organized ferment resembling The 
poison is secreted by a gland communicating by a duct with the hollow fang, 
and 60 situated that in the act of biting it is compressed by the muscles of the 
jaw and the venom is thus forcibly ejected from the fang. When inter- 
nally, or applied to the conjunctiva, it fails to kill. when 
introduced into the system through a bite or puncture, may prove injurious 
or kill, either by its primary and direct depressing influence on the nervous 
system, somewhat resembling that produced by some narcotic poisons; or, 
secondarily, and more remotely, by exciting severe diffuse inflammation of the 
areolar tissue of the limb or part. The intensity of its effects depends upon 
the quantity injected, and bog Peal upon the size and vigor of the 
animal inflicting the wound; one that has been compelled to bite frequently 

no destructive power which it had when fresh. 

‘The first mode of death occurs only when the poison is either very power- 
ful, or the animal bitten small. Thus the poison of the eae snake 
is said to be so virulent, that it will kill a full-grown man in than a 
quarter of an hour. The rattlesnake, and the cobra di capello, will kill 
asmall animal in the course of a few seconds; and a man, bitten some years 
ago by a rattlesnake in Paris, died in nine hours; the cobra-bite just related 
was fatal in little more than one hour; the Australian tigersnake will kill in 
less than twenty-four hours. 

hen the snake is less venomous and death is not speedy, the poison excites 
diffuse inflammation and suppuration of the areolar tissue of the limb bitten. 
This is a very common consequence of the bite of the viper in this country. 
Tt may occur also after bites by the larger ophidia. ‘Thus, in the case whie! 
occurred in St, George's Hospital, the patient died on the eighteenth day 
after the bite of the rattlesnake, with large abscesses in the arm and in the 
axilla, and with sloughing of the areolar tissue of the limb. 

‘The Symproms occurring after a poigonous snake-bite consist in great 
depression and prostration of the system, a feeble and intermittent pulse, 
dilated pupils, usually slight delirium, indistinctness of speech, at times 
complete aphasia, speedy stupor, insensibility, and death. The pain is 
burning and lancinating, whilst the part bitten swells and becomes livid in a 
few hours; and if the patient survive sufficiently long, diffuse inflammation 
and gangrene occur in its neighborhood; involuntary evacuations tare ples 
the Wiean increases and may eventually terminate fatally, or end slowly, 
and after a lapse of time, in the recovery of the patient, whose health may 


long suffer seri eualy from the effects of the accident. 


‘TreatmEnt.—This is local and general. 

‘The Local Treatment can be fulfilled with success only when the fe 
is seen immediately after the accident, as the absorption of the poison is very 
rapid, It presents two great indications: 1, to prevent the absorption of the 
poison into the system; and 2, to treat the diffuse inflammation and sloughing 
that may subsequently occur. ‘The first indication may be fulfilled by tying 
a ligature so tightly round the limb ata little distance above the injured ae 
ag to arrest all circulation through it. In this way the absorption of the 
poison may be prevented; the wound should then be freely cauterized with a 
red-hot iron or cinder, or, better still, excised, and a cup) ngalaes applied 
over the cut surface, so aa to withdraw the blood in the neighborhood which 
may have become contaminated by the poison. If a cupping-glass be not at 
hand, or if the part bitten be so situated as not to admit of its application, 
there can be no objection to the employment of suction by the mouth after 
free excision; the poison not being absorbed by an unbroken mucous mem- 
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BITES OF RABID ANIMALS: ITYDROPIOBIA, 


Bites of rabid animals give rise to the disease so much and so justly 
dreaded, but fortunately seldom seen in man in this country, 

‘This disease cannot originate de novo in man, but occurs in him invari- 
ably, and in the lower animals most commonly, as the result of inoculation. 
Animals of the canine and feline species are most subject to it; especially 
the dog, the wolf, the fox, the jack , and the cat. The horse, as, cow, or 
fi may be affected with it by inoculation from the bite of a rabid animal, 

‘t has not, I believe, been observed in lions or tigers, or in the larger feline 
animals. Does rabies ever originate de novo in animals? Sir Thomas Wat- 
fon says nol; most veterinary surgeons are of opinion that it does not, but is 
invariably the result of inoculation, If it ever does arise taneously, its. 
causes are very obscure. But it certainly appears to be subject to epidemic 
variations. In some years, hydrophobia is never heard of—in others it is 
very rife. Hydrophobia hag followed the bite of an animal that has shown 
no signs of rabies—one of those many inexplicable occurrences in this sin- 
gular disease. It has been attributed to the influence of season, being most 
common in the early spring months; thus Eckel found it most common in 

in February and May. Want of water, sudden ch from heat to 
|, bad food, and unsatisfied sexual desire have ulso each assigned as 
the cause of its occurrence in animals. When we inquire into the operation 
of these alleged causes, we fail to discover any direct and positive connection 
between any one of them and rabies. With regard to th uence of heat 
and want of water, it would appear that in those countries in which animals 
of the canine and feline races are most exposed to these conditions, hydro- 
phobia is unknown, ‘Thus, Mr. Donovan, who has resided and travelléd for 
many years in Central Africa, informs me that, in the deserts of that country, 
where water is so scarce that man and beast often die of thirst, lions are 
always to be found, and are occasionally seen going about in families, whilst 
hyenas, jackals, and wild dogs are most numerous, and yet hydrophobia is 
unknown. Barrow, a scientific and observant traveller, es a similar 
statement, viz., that hydrophobia cannot proceed from thirst and heat, as it 
is unknown in Egypt, the West Indian Islands, and some other Tsien 
parts. The theory of hydrophobia arising from ungeatified sexual desire 
appears to be equally untenable. It is not uncommon in Afries, Mr. Dono- 
van says, for wolves, jackals, and wild dogs to prow! about mad with heat; 
and in this state they are most dangerous, so much 80 that domesticated dogs 
instinctively shun them, but there 1s no evidence of their ever having com- 
municated ga Having been told that no bitches were allowed in 
Sark, I wrote to Dr. Cockbridge, of that Island, to inquire if this wore the 
fact, and, if s0, whether hydrophobia were prevalent there. He informed me 
that there were no bitches in the island, and that dogs were very numerous, 
‘but that no case of hydrophobia had, to his knowledge, ever occurred there, 
and that the clergyman, who had had thirty years’ experience of the island, 
had never beard of a case of that disease’ Dogs more frequently become 
rabid than bitches; thus, of a hundred and forty-one cases collected by 
Eckel, only fifteen occurred in bitches; and amongst dogs it is most common 
in those of a mongrel breed, seldom affecting those that are of pure blood, 
or that have been castrated. 

In man, bydrophobia occurs either from the bite of a dog known to be 
rabid, or from a raw surface, as a crack in the lip, being licked by an animal 
ill of the rabies, but in whom the characteristic symptoms have not develo) 
themselves, But it is important to know that the bite of « rabid animal is 
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Pouce has lly cicatrized long before any 
nana ed aad no peculiar appearance is 
paing, twitching and itching sensations 


re nee Eee econ fepetaod in the site of the wound before 


ae Pagal tances in for two or three Suoticth (according to 
eater henomena, consisting of giddiness, 
ian of discomfort. In some Gnaearaeattiog 

‘The more i symptoms never 

_ Coe Gadlens is fairly established; they consist essen- 
Sel ‘and repeated convulsive movements of « reflex character, 
by various external influences acting on the surface of the body or 

tthe ato by mental impressions ; and they speedily end in exhaus- 


Sd dec ‘symptoms are referable to an excessive irritability of the 
medulla peaiinpar part of the cord, in consequence of which the slightest 
a CHUSCS widespreading and violent reflex de oe of the 
of lutition and respiration, and of those of the neck, and some- 
times of the and tongue, At the same time, there is considerable 
a ~seerela assuming the form of excessive terror and agi- 


the Medulla and upper part of the Spinal 
is shown [eae by the very bet ts nature of the afferent impulses, pe 
Grawatelent to cake a reflex spasm. A blast of cold air, the rustling 
the slightest touch of or movement on the skin, will bring 
As the disense advances, stimulation of the nerves of special 
casein same effet; so that a sudden flash of light before the eyes, 
as the reflection of the sun from a looking-glass, or a sudden noise, ns the 
aniey ote door, will luce a spasm. Mental impressions even may 
cause the same result. @ noise juced by liquids being poured from 
one vessel to another is peculiarly distressing to the patient; and Elliotson 
in which a patient with hydrophobia was thrown into vio- 
Jen by hearing the dresser who éat up with bim void urine, The 
eo convulsions that patients experience when they attempt to 
foes owing to the same cause. The normal reflex contraction of the 
that occurs in swallowing becomes spasmodic, and 
Geox: irene idly to other muscles, ending in a general ata te and the 
these sufferings makes them afraid to repeat the attempt; 
— liquids ‘oe which the disease derives its name. 
of the disease the spasm affects chiefly the muscles of 
ion Rens oe sa anit resembling what ee 
oor shea into a it met with as one of the earliest 
taking pita the midst of conversation, and before the patient's 
to the nature of the disease, This catch is due to the spas- 
eedesornt of t the diaphragm, mediviscs rise to severe pain at the pit of 
Tae eetiye we colies 2 suffocation. In consequence of this spasm of 
, the patient makes from time to time a loud hiceuping noise, 
likened to the bark of a dog. As the disease advances, the 
‘#pasme extend moro shee , and increase in violence, The ex i 
of the neck and jaw are: thi 
is, and | Rercslies may extend even more 
oa affected, and spasm of the glot 
‘i .. Towards the end of the ease, the spas 
eae ‘external stimulus, but just before death 1 
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From an carly big net the case, there is an abundant viscid secretion 
from the mouth and fauces, which the patient finds great difficulty in expec- 
torating, often trying to pull it out with the Singers; and children may in 
this way scratch and tear the skin of the lips and nose, r 

One of the earliest ee and one of the most is extreme 
Mental Agitation and Terror, a vague sense of dread and horror at the im- 
att fate, Spectral illusions sometimes occur, the patient supposi 

jimeelf to be surrounded by animals, by horrid forms, or by gaping, 3 
and grinning countenances, by flies or wasps. The first symptoms in 
Duke of Richmond's case was that he fancied some poplar trees opposite his 
bedroom window to be men looking in, These delusions may alternate with 
fits of delirium, terror, and frenzy. In these it is said that the patient barks 
like a dog, and endeayors to bite; but this isa popular error—the pretended 
bark is merely the catch in breathing, and the attempt to bite is nothing but 
movements of the tongue and mouth induced by the viscid and Wide saliva, 

‘The temperature is not usually very high, not much over 100° FP. Albu- 
men and sugar have been found in the urine by F. A. Southam, the sugar 
doubtless depending on irritation of the medulla oblovgata. 

Duration and Termination—The disease may prove fatal in four-and- 
twenty hours, or life may be prolonged for six or seven days; death generally 
occurring from the second to the fourth day, apparently rom exhaustion. 

Death may occur in various ways, from coma, from spasm of the glottis, 
or from exhaustion. 

Occasionally the symptoms subside completely before death ; the increased 
sensibility of the surface Sg crn the mental agitation or delusion being 
removed, and aoe ition and respiration being quietly rmed, Thus, 
Latham relates the 


cage of a man laboring under this di who sat up 


pe in bed and drank a pint of porter half an hour before he died. In 


ese cases, the pulse gradually becomes slower and slower, and finally ceases 
to beat. This mode of death is not exhaustion, but is due to a destructive 
ine Ls centre in Serene a from apie 

I am not acquainted with any case of recovery from 
phobia after the disease has fairly setin, It panes femarests ronounced 
absolutely and inevitably fatal, for Radcliffe states that, of 109 authentic 
eases, recovery took place in 14. 

Pathology.—The appearances which are found after death in undoubted 
cases of hydrophobia are such as to harmonize with the symptoms during 
life. The most definite and characteristic change is found ¢ lower part 
of the medulla, “most intense in the hypo-glossal, pwede , 

1 nuclei, and their neighborhood.” Gowers found the changes identical 
and so clearly marked, that the nature of the affection could have been rec 
ognized from the post-mortem appearances alone in seven out of eight cases 
he examined. Nothing is visible to the naked eye, but the microscope shows: 
ante-mortem clots in some of the minute vessels, and the perivascular 
in the affected region crowded with lencocytes. In the regions in whieh the 
disease is most piedncat the leucocytes pnss beyond the lymphatic spaces, 
and invade the tissues of the medulla, sometimes being go closely packed as 
to conceal the normal structures in minute spots. ‘The only change in 
nerve-clements is slight granular degeneration. The appearances are, in 
short, merely those of inflammation of the affected region. These dat 
ances were very marked in a case which occurred under my care in Univer- 
sity pote eel itt Benedikt and others have eles identical 

sin thedog. ‘Taking the post-mortem appearances and the ‘mptoms 
peril would seem probable that the essential feature of ise tae 
an infective inflammation, the source of irritation coming from within the 
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MALIGNANT PUSTULE. 
or charbon, is the name commonly given to the affec- 
th inoculation, on the cutaneous surfuce in man, of the 


known as splenic fever, anthrax, or the quarter- 
beth rare amongst animals in this country, 
F he | some parts of Germany it occurs with consideral fs 


horned cattle, horses, and sheep. Malignant pustule is 

Sete met with chiefly amongst cee a one 
es or wools ; on the Continent it is common alvo amongst butchers. 

7 eli proved to be a large, easily recognizable micro- 

, the Bacillus anthracis, It may find entranes into the body 

ul by the Ne or intestines, and then gives rise to & general 

disease running a isha | course without the formation of an external 

centre of ape ‘This affection, fat is known | Me nae ‘he 

prominently into notice by the occurrence 

eral fal as at = Bl amongst cidtee hs engaged sorting Persian 

Malignant Tinto assumes an importance quite out 

@ neces- 

it early for its successful treatment ; and, secondly, be- 

aa soa infective , both local and general, ‘and 

Secret is better understood than that of almost anyother similar 


—The first symptom of malignant pustule is the formation of a 

ogre pple on On some exposed part of the body—either the face, 

re es it a “8 Bac of bavi pad fe 
at point at which the imple a rs, or he may it 
attribute it to the bite or niog of aa ieee, The pape 

by intense itching, and after sume hours a vesicle forms on_its 

Freak burst by the patient's scratching it, There now forma a 

, which rapidly extends; at first it is gray in color, 

day the central part is black, ‘The skin in the 

red and swollen, round the edge of the black 

of vesicles is formed. The individual vesicles are about the 

now follows considerable swelling of the sur- 

ent of the neighboring lymphatic glands, and 


varies considerably, but by the fifth or sixth day the 

size of a florin, and the surrounding swellin 
a he of the face or the greater part of the arm, Beyond 
ing, | pa in. The constitutional symptoms are not 
it first, but bythe or fifth day the temperature rises to 101° or 
pu becomes a and irregular, the tongue dry, and the patient 
dache, and skier of general severe illness. There may be 
occasionally delirium. Tf no treatment 


BHBE, a 
ease most treet terminates fatally under a week from 
nent. The whole process may, however, remain local = 
itself, the redness subsiding, the slough separating, and 
ig sore healing with considerable disfigurement. This favornble 
iia; however, of great rarity. 
eases, the result of the inoculatio 
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ex) ents with the result of generally confirming his observations, The 
ul pede howeresy still Laie t Se Ane 3 hich 
‘nu malignant pustule and splenic fever we have, therefore, a disease wi 
is analogous to many ondltisia met with in unhealthy wounds. There is a 
pe local inflammation, the products of which excite a similar process 
the parts with which they come in contact; the multiplies in the 
living tissues, and is communicable from one individual to another by inocu- 
lation, or, under certain circumstances, by the air; finally the whole system 
becomes affected, and grave blood-changes occur, which are incompatible 
with life. The same conditions are met with in many forms of infec- 
tion (septicemia), in some forms of pyemia, in disection-wounds, in spread- 
ing gangrene, in diphtheria, etc.; and in all these affections mii 
orginisms of various kinds have been seen, both in the di and in 
the blood. Reasoning from analogy, therefore, one would be inclined to 
assume that, as in splenic fever, so in these diseases, the orgunism is the 
immediate cause of the morbid process. In science, however, analogy can- 
not be accepted as proof; the most it may be allowed to do is to suggest a 
hy The hypothesis thus su; has served for some years past 
as the guide in all experimental inquiries in this class of diseases, and to a 
it extent also in their trentment, and it may reasonably be hoped that 
Jong definite proof of its truth will be obtained. 
The Treatment of malignant pustule must be energetic and active; no 
half measures are aay to be successful. The whole indurated area of the 
skin should be removed by the knife, and to the raw surface thus lef some 


6 antiseptic should be applied; perhaps the best would be a strong 
platen of iodine, which has been shown by Koch to be capable of destroy- 
me even the spores of the bacillus. 


in London, malignant pustule has been most frequently seen at Guy's 
Hospital, as the chief part of the hide trade is carried on in the neighbor- 
hood of that institution; and during the last ten years seventeen cases have 
come under the care of the Surgeons. The treatment by excision has been 
employed in fifteen cases, and of these all but two recovered. The favorite 
application after excision has been chloride of zinc, either in a strong sola- 
tion or ssa paste, Davies-Colley, who po these cases in the Transactions 
of the Medico-Chirurgical Society for 1882, states that “it is very im t 
to remember that, even after the swelling has extended to a considerable 
distance, and the adjacent glands have been affected, and after well-marked 
symptoms of Bipne pasanlas have develo themselves, the peat may 
be restored to heal by the removal of the indurated area of skin whi 
was primarily attacked.” 


GLANDERS. 


Glanders is a virulent disease, communicable by contagion to man from 
the horse, ass, or mule, In spite of the intense contagiousness of the discase 
‘and the frequency with which it occurs among animals of the equine race, it 
is rarely met with in man, 

‘The poison of glanders gives rise to two forms of disease in the horse, one 
known as glanders ipispah and the other as farey. 

Glanders in the Horse almost invariably runs a chronic course. The first 
symptom is a thin watery discharge from the nose, which, as the Hees 
greases, becomes viscid and tenacious; lastly, it becomes purulent, 
and mixed with blood. The inflammation extends'through the whole n 
cavity and frontal sinuses, and is accompanied by ulceration. There is also 
marked swelling of the lymphatic glands under the jaw. The disease may 
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blood to flow, and perhaps to carry out the virus with it. The part should 
then be well washed in a stream of cold water at a tap, or, better still, in a 
solution of carbolic acid (1 to 20 of water), and sucked for some minutes ; 
in this way ety eines matter that has been introduced may usually be 

t rid of. It not to apply caustics; they only irritate and inflame 

¢ finger, aud can do but little good. Dissectors should bear in mind that 
the state of the constitution exercises erent influence upon the effects of the 
puncture; and that, in proportion as the health is sound and the body not 
exhausted by over-fatigue, there is less likelihood of any injurious conse- 


quences ensuing. 

To the slighter forms of dissection-wound, attended by & moderate amount 
of inflammation, the whole finger should be thickly encased with extract of 
belladonna diluted with an equal Fost | of glycerine; this should be 
covered with cotton-wool, the haud elev: and kept at ae ina 


sling or in a splint. If the absorbents become inflamed, the bell; 
glycerine should be thickly painted along their course, and the arm envel- 
in cotton-waol. 
The gioeeat treatment of clearing out the bowels with a free calomel 
urge, followed 


r by moderate stimulation, must be adopted in the early stage; 
ut tonics and strong support will soon be required, and, if there be much 
constitutional irritation, opiates may advantageously be administered. 

‘The treatment of the more severe forms of dissection-injury consists prin- 
cipally in the application of belladonna and hot fomentations in the early 
stages, followed by early and very free incisions into the finger, scilsonpes 
toral jon, ov wherever else the part may become tense apahanee = 
should be made, if there is much tension, even though matter haye not 
already formed, with a view of preventing suppuration. Should abscesses 
form, they must be opened early. All incisions should be made with anti- 
septic precautions, and treated afterwards by some of the modes of antiseptic 
dressing described. Even when sloughs have formed, they are not putrid, 
and the patient's danger will be greatly increased should they be allowed to 
become so. In the constitutional treatment, our great reliance, after clear- 
ing out the intestinal canal by a free purge, is on the administration of 
bark, ammonia, wine, and brandy, with such fluid nourishment as the 

tient can take ; the case being treated as one of the worst forms of asthenic 

inflammation, If the patient survive, he must be sont as soon as possible 
into the country, and must devote some months, perhaps, to the reéatablish- 
ment of his health, The punctured part often continues irritable for a great 
length of time, even for many years, remaining red, inflamed, and des- 
quamating, pustules sometimes appearing on it, This condition is best 
remedied by the occasional application of nitrate of silver. 

Tu conclusion, I cannot too strongly urge upon the dissecting student that, 
unless he take scrupulous precautions as to cleanliness and disinfection, he 
may readily contaminate with septic poison any patient whose wound he 
dresses, No dissecting student or operating surgeon, who has examined a 
dead body, ought to approach a patient who has a wound without having 
ee changed his clothes, and, after washing, sonked his hands in 
carbolized water, or otherwise disinfected himself, 
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2, The next stage, that of Reaction und Inflammation, extends from the 
- The action of the heat which causes the 
tary, produces its full effect instantaneously. The in- 
flammation which is the direct result of the heat sets in th at once, 
and if no other cause came into play, it would be accurately limited to the 
part acted on, and begin to subside after the first few hours, This is, how- 
ever, not the case in the majority of burns, By the end of the second day 
the inflammation is still increasing in intensity and extent. The burnt area 
is surrounded nde wide-spreading blush of redness; there are edema, heat, 
and pain, With these there is tever proportional to the extent of the burn, 
It is important to consider, therefore, what is the cause that continues to act, 
and not only to maintain but to extend the inflammatory process long after 
the original cause has ceased to exert any influence. In burns accompanied 
by death of considerable portions of tissue, the presence of the dead matter 
no doubt causes some irritation in its immediate neighborhood; but the 
fmt cause of the inflammation that occurs during the first week of a bad 
rm is the decomposition of the adherent sloughs, and the fever that aceom- 
panies the process is in Breet due to the absorption of the chemical 
products of putrefaction. It is during this period that a large burn becomes 
£0 horribly offensive unless special means are adopted to prevent it, Death, 
which is more frequent during this stage than in the preceding one, is usually 
connected with some inflammatory condition of the gastro-intestinal mucous 
membrane or of the peritoneum, The lungs also are frequently affected, 
showing marked evidence of pneumonia or congestion; but the cerebral 
affections are not 80 common as in the first stage ; though, when they occur, 
they present more unequivocal evidence of inflammation. The followi 
are the results of the post-mortem examinations which | have made: Of 1 
eases in which the contents of the cranium were examined during this period, 


there was sonpeticn, with evidence of inflammation and effusion of serous 


fluid erally stained with blood, in 14; a healthy state in the remainin; 
3. OF 19 cases in which the lungs were examined, there was congestion ot 
these organs, pectebly inflammatory, in most instances; with serum or 
lymph in the pleura, and redness of ibe bronchial mucous membrane, in 10. 
© lungs were mopeiied in 5 and healthy in 4. The abdominal organs 
were examined in 22 cases; of these there was congestion of the macous 
membrane, sometimes with evidence of itonitis, in 11; ulceration of the 
duodenum in 6; s healthy state in 6, The post-mortem appearances are, in 
fact, those of acute septic poisoning, possibly complicated in sume cases by a 

genuine infective 

It is in this stage of burn that the very remarkable and serious sequela, 

ing ulcer of the um, is especially apt to occur. Curling, who 

first attracted attention to it, explained its occurrence by the supposition 
that Briinner's glands endeavor, by an increased action, to compensate for 
the suppression of the excretion from the skin consequent pon the burn; 
and that the irritation thus induced tends to their inflammation and uloera- 
tion. This ulceration may, as Curling remarks, by rapidly proceeding to 
foration, expose the pancreas, open the branches of the hepatic artery, or, 
y taking a communication with the serous cavity of the abdomen, induce 
peritonitis, and thus cause death. It usually comes on about the tenth day 
after the occurrence of the injury; seldom earlier than this. The only ex- 
ception with which I am acquainted was in the case of a child, nine years of 
age who died on the fourth day after the burn, in University College Hos- 
pital, and in whom an ulcer, of about the size of a shilling, with sharp-cut 
margins, was found in the duodenum; the intestinal mucous membrane 
generally being inflamed, That these ulcers are not invariably fatal, is 





B84 EFFECTS OF HEAT AND COLD, 


‘ion of the thoracic organs, and in the majority” of the 
Shdominel orn, more especially of the mucous membrane of the stomach 
and ileum, Ling i pena ing ees 
ternal septic inflammations, more particularly of the gastro-intestinal mucous 
iopenlreney and lungs, and ne toques of the Pager rl Caan 

patient survive into the peri suppuration, euceum!| 
will usually die from psteruuin de pean 

‘Trearwent.—The treatment of burns must have reference to the con- 
stitutional condition, as well as to the local injury. A vast variety of local 
applications have beep recommended hy di Su such as flour, 
starch, cotton-wadding, treacle, white paint, gum, eines India-rubber, 
ete.; the principle of all these applications is, however, the same, viz, the 
protection of the burnt surface the air, Ishall here content myself 
with describing the methods that are usually followed with much success at 


the University College Hospital. 
The Constitutional ‘Treatment ig of the utmost consequence, We have 


seen how death arises at various periods after these accidents from different 
causes, and we must modify our treatment accordingly. The first thing to 
Foire on cae of aces we is to bef eh ewan 

it is trembling in a state of extreme dey jon, suffering great , 
cold and ihiverine, mud may sink from the heck unless Ap 


proper! aur rted. 
A full dose of liquor opii, varied according to the should Piven at 
once in some warm brandy and water, and ricaaat i in the 
course of an hour or two. 
When the body is extensively but superficially burnt, the immersion of 
the patient in a warm bath gives instantaneous relief, assuaging the pain 
SE 2 ioe Brea 


, if necessary, 


won reaction has fairly set in, the ete secretions should be kept free 

by the administention of an occasional eal ed sh and salines. Should 
any inflammatory symptoms about the head, chest, or abdomen manifest 
themselves, it will be necessary io have recourse to treatment appropriate to 
their nature. I have certainly seen patients saved in these circumstances by 
the employment of bloodletting and the application of leeches. But, in the 
vast majority of instances, the visceral complications are of a low and con- 
tive type. In such cases, our great reliance must be on stimulants. 
monia and bark, brandy and wine, require to be freely given, with a 
sufficiency of nourishment; aud the irritability of the nervous system must 
be soothed by the frequent administration of full doses of opium. At a later 
Period, when the strength has become impaired by the profuseness of the 

i this tonic and stimulating plan must be actively continued. 

Local Treatment.—In all eases of extensive burn, the charred clothes 
must be removed, and the patient laid upon a blanket and protected as far 
az possible from exposure to cold. The objects aimed at in the further 
treatment are the protection of the raw surface, which in all degrees of barn 
below the fourth 1s acutely sensitive, the prevention uf decomposition, and 
the exclusion of cold. In burns of the first degree no treatment is neces 
Lat when it is limited to the second degree, the blister may be punctured, 
and the serum allowed to drain away, but the cuticle should not be removed. 
The whole part may then be wrapped in cotton-wool, and left untouched for 
‘a few days, by which time it will have quite recovered. In the third and 
succeeding degrees of burn, sloughs have to separate, and suppuration will 
take place, and prevention of decomposition consequently becomes of the 
first importance. The extent of the raw surface, however, and the readiness 
with which absorption takes place from it, render it unsafe to spply any 
antiseptic possessing powerful toxic properties, and for this reason the use of 
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tions at the elbow, or in those that fix the arm tothe side. These means are 
particalarly ‘in children, and, indeed, are 0 in all cases, provided the 


riod }old—not more than a year; after that time, it will seldom 


ty Cloatrix of Arm reeult- 
ing from aotion of Sulphuria Acid, 


ds, such as strong sulphuric acid, when applied to the sur- 
ta very similar to those that result from the more severe 
: leaving cicatrices contracted, irregular, and often, as in 


the Removal of the Effects of Contraction consequent upon 
mally required; and, if judiciously planned and executed, 
to improve the patient’s condition, The operations that are 
this view are of two kinds: 1. Simple Division of the Faulty 
Cicatrix; 2. The Transplantation ofa flap of adjacent healthy 
‘the gap left after the division of the Cicatrix. 

1 In the first operation, that of simply Dividing the Cicatrix, three points 
attention: tat, that the division extend completely through 
from side to side into the adjacent healthy skin; 2d, that the 
rricd through the whole depth and thickness of the cicatrix 
thy adipose tissue beneath it, which may always be recognized 
color; 3d, that all contracted bands lying in this layer be fairly 
le to the success of this operation, however, con- 

ad. great obaacl hi ff this operation, h 
fists in the fact the new granulations, which spring up after the division 
Of the contracted cicatrix, in their turn contract whilst healing. After the 
i rot tke cieatrix, aileo, it may be found that the subjacent structures 
have been pee Ard in their abnormal position ws not to admit of 
‘stession, Te tny n be necessary to employ screw-apparatus, or even to 
le fascis tendons, before the part can be restored to its normal 
» Car pest Harmer, be taken in doing this, that subjacent structures 
r as large bloodvessels or nerves, be not so closely con- 
with the ix as to render wound or division of them unavoidable. 
cicatricial bands will often come into very dangerous proximity 
ernal jugalar vein, which becomes greatly distended by the pressure 
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thus exercised upon it, And at the elbow, which is a common seat of om 
traction from burns, the Lpouer ste may become involved in the cleats 
to a dangerous extent. I have of one ease in which this 

divided in cutting through the cicatrix, when amputation of the arm vat 
immediately resorted to. 

‘These operations are most successful in cases of contraction at the Sexes 
of the joints. If the contraction be of very long standing, the arteries aud 
nerves will have become shortened, and incapable of stretching under asp 
foree that may be safely employed; hence they may easily be torn. 

2. Operations that are undertaken for be rein ees 
that oceur about the face and neck as the result of barus, exh 
management. In these cages a simple division of the cientrix is 
and of a Flap of Skin is required in addition, After the 
cicatrix and all cicatricial bands have been freely divided in meconlaae 
with the rules given, a flap of integument, of sufficient size to fill te 

renter part of the gap, must be dissected up from the 
the neck, chest, or shoulder, and laid into the cicatrix. 
fixed by two or three points of suture; but extreme care muat be taken that 
no traction be pat upon it, lest it slough. Union takes by the 
intention in the majority of instances; but a very sat result i 
as is shown by the annexed figures (130, 131), taken before and after 


Fig. 180—Cloatrix of Lip and Neck before 
Operation, 


tion, and as has been illustrated in many cases 
have particularly distinguished themselves in su 
tions given by Teale for the restoration of the lower Ii 
everted, and partially destroyed, by cicntrization 


words. The everted lip is divided into three 

three-quarters of an inch long, carried down to the 

re so planned that the middle portion between 

one-half of the lip. From the lower end of each incision 
upwards to a point one inch beyond the angle of the mouth ( 
flaps thus marked out are freely and cee dissected 
border of the middle portion is then ened. The 
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Primary Amputation may be required if the burn have destroyed the 
whole thickness of a limb; the part charred should then be removed at 
once, at the most convenient point above the seat of injury. This operation 
may be required also at a Jater period, if, on the Hp gee ovue 
it be found that a large qos has been opened, and is suppurating; or if the 
disorganization of the limb be so great as to exhaust the powers of the 
pees in the efforts at repair, Great caution, however, should be earlines 
in determining on the propriety of primary amputation when the burn has 
extended, though in a minor degrec, to other parts of the body, lest the 
powers of the patient be insufficient for the double call that will thus be 
made upon them. 

FROSTBITE. 


When the body has been exposed to severe or long-continued cold, we find, 
as in the case ceburn that local and constitutional effects are produced. 

Locan Isrivence or Conp.—This is manifested chiefly on the extrem- 
ities of the body, as the nose, ears, chin, hands, and feet, where the cireula- 
tion is less active than at the more central parts. It occurs to an injurious 
degree chiefly in yi oung OF aged persons, or in those whose constitations 
have been coral y want of the necessaries of life. In such 


frostbite and the resulting gangrene are as much due to the habitual low 
vitality of the extremities us to the low temperature to which they are 


he extreme parts of the body, as the feet, more especially the toes, 
necessarily suffer most frequently, in many cases from Jong exposure to wet 
at low temperatures rather than to dry cold. The fingers, the tip of the nose 
and chin, and the prominences of the cheeks, are especially apt to Sieh 


from dry cold, more particularly when its eflects are much incrensed 
wind ; for it is a well-known fact that extremely low temperatures are borne 
with impunity so long as the air is calm, as, bappily, it commonly is in these 
circumstances. But if a high wind springs up, the heat of the body is so 
rapidly carried off, that sudden congelation of ex: may ensuc. It 
is remarkable how some parts cecape. Thus, eyeball is never, to my 
knowledge, frozen so long us life remains, and yet it might be supposed that 
the aqueous humor at least would easily congeal, The eyelids also, thin as 
they are, commonly escape frostbite. 

he first effect of cold is to cause a contraction of all the involuntary 
muscular fibre of the part acted on. The small arteries of the skin become 
80 far narrowed that the circulation through the part is completely arrested. 
It becomes somewhat shrunken and of a dead-white color, In this condi- 
tion, being deprived of its natural source of heat, it readily becomes 
if exposed to a sufficiently low temperature. The experience of the produc- 
tion of local anssthesia by cold teaches us, however, that the tissues may be 
completely frozen and kept in that state for a minute or more without suffer- 
ing any ery. Tf, however, this condition be maintained for a longer time, 
it is evident that the vitality of the part will be gradually lowered till it is 
finally completely extinguished. long as the part is kept bloodless, 
inflammation cannot manifest itself; but as soon as the vessels dilate on the 
restoration of the natural heat of the part, inflammatory phenomena occur 
varying with the degree of impairment of vitality that the part has suffered 
during its exposure to cold. If it have been completely killed, the blood 
fails to enter the vessels of the dead part, which consequently remains white 
and cold till decomposition sets in, If the damage has been short of this, 
the blond enters the vessels, and all the phenomena of inflammation are 
developed. If, from the too sudden thawing of the frozen part, a large 
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of pressure, abundant exuda- 


corpuscles. Thus a which had escaped death from 
of the cold may rapidly tecome pe after a short 
restoration. it esca| gangrene, the inflammation 

often being accompani vesication. If the dai 

‘Jess, the restoration of warmth is followed merely 
; a little swelling with much burning pain. ° TI 
form one of the best illustrations of the that inflammation 
of damage of a part to a short of causing death, 
eres of inflammation is proportional to the degree to which 
When gengrene results it is most commonly of the moist variety; the part 
swollen and black, Sat escae dry and shrivelled, and separates by 
of a line of u ion around it. 

Constitutional Effects of a low temperature need not detain us, It is 
well known that, after exposure to severe or long-continued cold, a fecling of 
heaviness and stupor comes on, and gradually creeps on to an overpowering 
tendency to sleep, which, if yielded to, terminates in coma, and a speedy, 


though probably painless, death, 
seeatiecesy Frosroire—This consists in endeavoring to restore the 


parts, The great danger is that the circulation may 
above described, by the sudden admission of a large 
i of pressure. In order to prevent this 
temperature must be elevated vary gradually and with extreme 
he patient should be placed in a cold room, without a fire, any 
to which would certainly lead to the destruction of the frostbitten 
‘These must then be gently rubbed with snow, or with cloths 
cold water, and held between the hands of the person manipulat- 
reaction comes op, they may be enveloped in flannel or woollens, and 
| quantity of some warm liquid or spirit and water may be admin- 
istered. in this way sensibility and motion will be ually restored, often 
jmuch burning and stinging pain, redness, and vesication of the part. 
4 yrene have come on, or if the reaction ran into sloughing, the 
meelated part, if of small size, should be allowed to detach itself it the 
mi process of Lal pa which should be interfered with as little as 
ble, the vitality of the continuing at a low ebb, and extension of 
ne being readily induced. If the gangrenous parts be of greater 
putation may be required. This should be done at the most 

dation, a5 900n as the line of separation has fully formed. 
| who has been exposed to cold be apparently dead, he must 
cold room, the temperature of which must be very slowly raised. 
just described, should be practised, and artificial respiration set 
for a long time, even if no signs of life 
being on record instances of recovery after several hours of 


mild form of frostbite occurring in children and in delicate 

on the toes and fingers, and occasionally on other exposed 

the nose or ear. It is especially liable to occur in paralyzed or 

bs. Most commonly the inflammation does not extend beyond 

ad swelling, with burning pain or intense ing. In more severe 
¢ inflammation of the skin extends to vesication, and occasionally, 
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when the blister bursts, a small slough of the superficial 
in some eases even of its whole thickness, is found peel 
so-called “broken chilblain.” 

Troatment.—V ery bad chilblains in children, or chilblains 
the adult, are indications of some degree of debility. Healt 
diet, warm clothing, wash-leather socks, and tonics are useful, 
the simple erythematous stage, the application of tincture of iodine 
reeormm or soap liniment to which a little chloroform has been added. 
Belladonna and soap liniment in equal parts allays the intolerable itching. 
If a slough forms, boracie acid lint or ointment a useful application. 
Unguentum resins hastens the healing. 


CHAPTER XIII. 
INJURIES OF BLOODVESSELS. 
INJURIES OF VEINS. 


Verns are very commonly wounded sui , accidentally, or in surgical 


icidall, 
operations; but, unless they be deeply feeateal their injuries are seldom 


attended by any serious consequences. Oceasionally subcutaneous rupture 
or laceration of a vein takes place from a blow or strain, In such cases ex> 
tensive extravasation uf blood will occur, which, however, usually undarnoes 
absorption in a few weeks; but it may suppurate, or the changes dese 

at page 306 may take place. This accident is most commonly seen in the 
internal saphenous vein. 

‘There are three sources of danger in open wounds of veins: 1, Loss of 
blood; 2, Septic or spreading inflammation of the vein; 3, Entrance of air 
into the circulation, 

1. A vein is known to be wounded when dark blood flows in a rapid and 
uniform stream from the seat of injury. 

The Hemorrhage from a wounded vein may, if the vessel be superficial, 
be arrested by position, and the pressure of a raged with a few turns of 
a roller, A wound of one of the larger veins of the trunk—as of the vena 
cava, innominate, or iline—will necessarily prove rapidly fatal from uncon- 
trollable hemorrhage. When one of the iaeesucie veins is wounded, 
such as the internal jugular, the axillary, or the femoral, it should be fairly 
exposed and tied with catgut ligature above and below the wound in it. 
Langenheck has in this case advised that the concomitant artery should also 
be tied. And d priori it might be supposed that this would be a wise 
caution ; but experience and the result of statistical inquiries have alike 
demonstrated its fallacy, Gross and Morris have shown that the ligature of 
the internal jugular when wounded in operations about the neck or in 
suicidal attempts is a very safe procedure—whilst if the common carotid be 
ligatured at the same time, the mortality following the double operation 
becomes very high. In the extremities also the simultancons ligature of the 
main vein and arte especially apt to lead to gangrene. 

A small puncture in a large vein may be treated by picking up the wall 
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down and twisted over the torn end of the artery, so as completely to prevent 
the eseape of blood (Fig. 134), 

When the laceration of the artery is subcutaneous, as occasionally hy 
pens in the attempted reduction of an old dislocation of the shoulder, 
artery is not, as a rule, completely torn across, and then either extensive 


Fig. 134—Complete Ruptaro of an Artery. Vessel Ini open, Inner and 
middle coats broken short, outer coat drawn out. 


extravasation, or one or other of the varieties of Traumatic Aneuriym, to be 
described in Chapter XV., may be produced. 

In Wounds of an artery, there is always hemorrhage of an 
arterial character, unless the puncture be so fine as to be closed by the mere 
elasticity of the coats of the vessel. Thus, Maisonneuve has shown that an 
artery may be lasers with a fine needle, without any hemorrhage or 
other unfavorable event resulting. If, however, the puncture be Jarger than 
this, being made by a tenaculum or hook, it does not commonly close in this 
way; and, if rooney do not take place immediately, it will probabl 
come on in the course of a few hours or days, from ulceration of the v 
If the wound be still larger, there is always an amount of immediate hemor- 
ae proportionate to its size and to that of the vessel. 

e Direction of the wound in the artery influences materially its charac- 
ters. If the cut be parallel to the axis of the vessel, there is Jess tendency 
to gaping of the edges than if it be oblique. In tranayerse wounds of 
arteries, the retraction of the coats is so great as to cause the wound to 
assume somewhat of a circular appearance. If the artery be cut completely 
across, there is always a less epres of hemorrhage than when it is partially 
divided; for the retraction and contraction of the cut ends may then be 
sufficient to clase the vessel, whereas they enlarge the aperture when it is 
merely wounded. When the wound in the artery is subcutaneous, commu- 
nicating only by an oblique and narrow aperture with the surface, little, if 
any, external hemorrhage takes place, but extravasation of blood occurs, 
‘The extravasation may either he poured into one of the serous cavities, or it 
bf be diffused in the areolar tissue of the limb or part, infiltrating it deeply 
and extensively, and perhaps by its preasure ultimately producing gangrene; 


or it may be effused in a more circumscribed manner, piving, rise to one or 
other of the forms of traumatic aneurism (see Chapter XV.). 


Hemorruacer Fron Wouxprp Vessers, 


Loca Siegxs—The characters of the bleeding or hemorrhage differ 
according to the nature of the vessel, from which the blood escapes, When 
a Vein js wounded, the blood that is poured out is of a dark color, and flows 
in a uniform stream; the force with which this is projected depending on the 
conditions in which the wounded vein is placed. If there be any re 
between the wound and the heart, as of a ligature upon the ; if the 
position of the be such as to favor the gravitation of blood towards the 
wound; or, if the muscles of the limb be made to contract, the force of the 
flow of blood will be increased, 

When an Artery is wounded, the blood that escapes is of a bright scarlet 
color. It flows by jets, synchronous with the contractions of the left ventricle; 
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nected by means of an India-rubber tube. The difference in pressure in the 
veins of the donor and the recipient is quite sufficient to cause the blood to 
flow through the tube, 

A very ce but somewhat complicated us was exhibited in 
this country in 1877 by Dr. Roussel, or Gaisni in the bands of its inventor 
it works admirably, but it is too complicated and too likely to get out of 
order to be of much practical use. 

In case no special apparatus ix at hand with which to perform the 0) 
tion, the Surgeon may readily perform the operation of mediate transfusion 
with an ordinary hydrocele or aspirator syringe, and it is then safer to 
defibrinate the blood to avoid the accidental introduction of clots into the 
circulation. Panum, of Copenhagen, has clearly shown by numerous experi- 
ments that the fibrin is not in an: heen necessary to the success of the opera- 
tion. He recommends that the blood be drawn into a cup kept warm in a 
basin of hot water, It is then to be well whipped, filtered through a fine 
cloth, and injected. The most essential part of the blood is the red cor- 
puscles, which are wanted to serve as carriers of oxygen. The removal of 
the fibrin in this a rinlly facilitates the operation. 

Whatever form of apparatus is used, care must be taken to prevent the 


accidental injection of air into the vein. The introduction of a mere bubble 
of air will not cause any serious consequences, although even this should, if 
“possible, be avoided. All tubes, fore, and the canulse; must be filled 
with water before the apparatus is set to work, If transfusion be determined 
“sh it should not be delayed until the last moment, when the agony of death 


already commenced; for then the actions of the nervous and circulatory 
systems may be so impaired that the patient is no longer recoverable, or, if 
temporarily so, will speedily relapse and die. 

‘ransfusion has seldom, if ever, been of any material service after serious 
surgical operations, auch as removal of very large and vascular tamors, 
amputation at the hip, and the like, In these cases the patient is more 
often perishing from shock than from actual loss of blood; and consequently, 
transfusion fails to produce much effect. Transfusion is best adapted to 
great aud sudden losses of blood from small wounds implicating a lange 
or from secondary hemorrhage. 

Other fluids have been used instead of blood, as milk, and saline solutions 
of various kinds, Thomas and Howe, in America, and Meldon, in Dublin, 
have shown that a quay of. onlin E: milk, not exceeding 4} ounices, 
may be injected without injurious effects, It seems to possess few, if any, 
advantages, however, over the injection of a properly prepared saline solu- 
tion, Some cases have lately been published by Jennings and Coates (Lan- 
eet, 1882), in which this treatment has been very successfully ado in 
NaN hemorrhage. The solution used was that recomm 

ittle in the treatment of cholera by saline injections into the veins, and 
was composed of the following: Chloride of sodium, 50 grains; chloride of 
potassium, 3 grains; sulphate of soda and carbonate of soda, of each 25 
grains; phosphate of soda, 2 grains; water, 1 pint, The solution should be 
of temperature of from 98° to 100° Fahr. Whatever fluid be injected, 
whether blood, milk, or the saline solution, the quantity must be regulated 
by the effect. A few ounces will usually be found sufficient. 
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CHAPTER XIV. 
ARREST OF ARTERTAL HEMORRHAGE. 


‘Due arrest of arterial hemorrhage is perhaps the most important topic 
that ean engage the Surgeon's attention; for, on the safe accomplishment of 
this, the success of every operation is necessarily dependent. In studying 
this we must first investigate the Means are aaereaEy Nature 
fur the of Hemorrhage; and, secondly, the imitation of ¢] 


these by 


Narvnat Arresr or Hemornnacn. 


The of the investigations into the means adopted by nature for 
the arrest is full of interest to the Surgeon, and is excellently 
weeninDr. J.P. D. Jones's work on Hemorrhage. No subject in surgery 

stronger evidence of the advantage of the application of “ Experi- 

” wo practice than this, as our know! of it has been 

wi by experiments on the lower anisnals; and by the sacrifice of 

the lives of a few dogs, donkeys, and calves, those of hundreds—probably of 
—of human beings are annually preserved. 

who published several memoirs on this subject in 1731 and follow- 

ing years, states that hemorrhage is arrested by the formation of two clots— 

a 4 a rome vessel, aoe aie iad taetlt on Moree a other 

ie. ” or Plu; @ first being form the last drops of 

° jissue, the second by the few droj teat are related These arte, 

adhesion to the internal coat of the vessel and to the orifice, he 
mys, stop the bleeding. When a ligature is applied, a similar clot forms 
Reorele He recommends compression, and the support of the clot, 
_ Morand, in 1736, added much of interest. He admitted the formation of 
but insisted on the importance of the changes in the artery itself; 
|, became corrugated, contracted, and retracted. Morand 
erroneous views as to the structure and functions of arteries, but 
ts the great fact that changes occur in the artery itself. Sharp, 
in id edition of his work on Operative Surgery, published in 1739, 
the same doctrine. 
k in 1763, wrote an excellent treatise on the subject. He showed 
was lessened by swooning, und that an artery contracted 
collateral branch; and he was of opinion that the coagulum 
‘not arrest the bleeding, His views were adopted and supported by 
Gooch, Aikin, and other surgeons of his day, 
il wok a step by denying the retraction and contraction 
‘artery, and the importance of the internal coagulum, and by attrib- 
‘the arrest of hemorrhage solely to the injecting of the surrounding 
if tissue with blood. 

‘Ak was not until 1805, that Dr. Jones, by a series of admirably conducted 
in ly determined the mode in which the arrest of hemor- 
rhage takes ince his time but little has been added to our knowl- 


“edge of the subject, so complete and exhaustive was his examination of it. 
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and the external coagulum in the sheath have become paler in color from 
infiltration with migrated leucocytes; and exactly opposite the divided end 
of the artery there may be a small nodule of colorless plastic exudation, 
composed entirely of migrated cells held er by Fg See " 
This stants, therefore, corresponds to that which has already described 
as occurring in the early stages of union of wounds by first intention, the 
only difference being in the presence of the great excess of blood-clot. By 
the end of the first twenty-four or thirty-six hours, if all goes well, the pro- 
cess of the traummtic iuflammation resulting from the wound and the accom- 
panying exudation should have ceased, nnd we then have a firm mass of 
plastic exudation plugging the mouth of the artery and surrounding its cut 
extremity externally, and the processes of genuine repair now set in, Out- 
side vessel these consist mes of the vascularization of the “plastic 
exudation,” the absorption of the blood-clot, and the gradual development 
of cicatricial fibrous tissue, as already described (page 286). It is evident 
that if these processes go on healthily and undisturbed by further inflamma- 
tion and exudation, the orifice of the wounded vessel is from the first sur- 
rounded externally by a firm substance—first, blood-clot; secondly, plastic 
exudation or “coagulable lymph;" thirdly, firm vascular granulation-tissue; 
and, lastly, fibrous scar-tissue. ‘The artery is, therefore, sealed externally as 
well as internally, and these external changes are of equal importance with 
those about to be described as occurring inside the vessel. If inflammation 
and suppuration take place in the wound from any cause, more especially if 
decomposition of the discharges sets in with breaking down of the external 
coegulais, thus eausing the presence of septic matter in immediate contact 
with the end of the wounded iat the injured vessel is no longer fi sake 
externally, and the whole safety of the patient will depend upon the ges 
occurring within the vessel. 

We have already seen that soon after its formation the base of the internal 
coagulum becomes infiltrated with exudation from the vessels of the injured 
coats of the artery, and consequently becomes paler in tint than the reat of 
the clot. The internal coagulum gradually extends further from the injured 
part of the vessel till, as a rule, it reaches the next branch above, ‘The next 
change observed in the clot is that it shrinks slightly. The artery also con- 
tinues to contract, firmly embracing the coagulum. The clot now becomes 
firmly adherent in every part to the inner coat till some difficulty may be 
experienced in separating it. The contracted vessel usually assumes a 
conical shape; but in some cases I have seen the contraction commence sud- 
denly, the narrowed part ich, Siepiyats cylindrical for about an inch. 
‘The next change observable is the decolorization of the clot. This commences 
at the part which is in contact with the injured end of the vessel and gradu- 
ally extends upwards. The red corpuscles in the clot break up and are ab- 
sorbed, leaving a firm, fibrinous plug closely adherent to the inver coat of 
the artery, This eee of decolorization is accompanied by atill further 
shrinking of the clot. It is usually completed in about a week, The ulti- 
mate changes consist in a gradual absorption of the internal cougulum, with 
development of cicatricial fibrous tissue for a greater or less distance from 
the divided end, the artery being for a corresponding distance converted into 
a dense fibrous cord. In some cases the complete obliteration of the vessel 
reaches as high as the next branch; but in others an extremely oarrow 
eeaiinel rau us found extending some distance into the contracted part of 

e vessel, 

If these processes be followed microscopically, in specimens obtained at 
different periods from animals, the following appearances may be observed: 
‘The first exudation which forms at the cut end of the artery and infiltrates 
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and thus giving the necessary rest to the point at which repair is going on. 
In onder that healthy closure of the vessel may take place it is essential that 
there shall be an absence of undue irritation at the cutend. If the end of 
the artery is exposed to direct contact with posing blood-clot or 
charges, inflammation and exudation will continue, and, instead of the firm 
new tissue sealing the divided end of the artery, excessively soft granulation- 
tissue or merely puriform exudation may be formed ; and as under these con- 
ditions the external apport as before stated, is also wanting, the safety of 
the patient depends merely on the adhesion of the blood-clut higher up, and 
secondary hemorrhage is very likely to occur. A large ligature soaked in 
septic matter or a decomposing piece of catgut in contact with the injured 
part of the artery acts as an irritant, prol exudation, and softens the 
reparative material. On the other hand, eval catgut or silk in am 
aseptic condition seems to cause little or no irritation beyond that caused by 
the mechanical violence used in its application. 

‘The changes that have just been described are those which take place in 
the proximal end of the artery. In the distal or inferior end, ocelusion is 
effected by piers essentially the same, but the retraction and contraction 
of the vessel are not so complete and extensive, and the coagulum is usually 
amatier both inside and outside; in some cases, indeed, the internal lum 
ig deficient. The less perfect closure of the distal end may, as Guthrie sug- 
gests, be the eauae of the more frequent occurrence of hemorrhage from it. 

Angrest or Hemorrnace rrom A Puxcrurrp ok Partiaccy Divipep 
Anreny is effected in a somewhat different manner from that which bas just 
been described, the difference consisting in the changes that go on in the 
neighborhood of the wound, If the wound in the soft parts rae) 
the artery be of small size and oblique in direction, so that the 


does not escape with too great facility, it will be found that the temporary 
fen ty a 


arrest of the hemorrhage takes Ape an extravasation of blood oce: 
between the artery and its sheath, by which the relations between the woun 
and the aperture in the sheath are altered. The direct effect of the injury is 
to cause some contraction of its muscular coat, and thus the blood finds its 
way readily between the sheath and the external cont, and the stratum 
of congulated blood extends for some distance within the sheath, above and 
below the wound, opposite to which it is thicker than elsewhere. Coagulum 
may likewise be formed in the tissues of the part outside the sheath, by which 
the tendency to the escape of blood is further lessened. 

The permanent closure of the puncture is effected rocesses analogous 
to those which take place in repair of other tissues, the wound be small 
and well closed by an external coagulum, and if the force of the heart be not 
too great, the opening may be closed without complete obliteration of the 
artery. A small Jayer of clot may form internally, adhering to the wound 
in the inner coat. Exudation then takes place from the vessels of the 
external cont and from the sheath externally, and after this follow the ordi- 
mary processes of “vascularization of the plastic exudation,” and develop- 
ment of fibrous tissue, Thus a small fibrous cicatrix is formed in the wall of 
the vessel. More commonly the clot gradually increases in size, till the 
lumen of the veseel is filled up opposite the wound, and then the subsequent 
changes described above as occurring when an artery is divided take p) 
and the vessel is permanently obliterated and converted at the seat of obatruc- 
tion into a fibrous cord. Iu order that the wound in the artery should unite 
simply by the formation of a cieatrix in the coats, without obliterating the 
cavity of the vessel, it is necessary that it be below a certain size; but this size 
will vary according to the direction of the wound. If this be alors 
or slightly oblique, it will be more likely to unite in this way than if trans 





406 ARREST OF ARTERIAL HEMORRHAGE. 


does not succeed, the application ste of lint, soaked in cold water, will 
usually arrest the flow of blood. it is necessary to do beeper 
as in some operations about the air-passages, a small stream of water 
may be allowed to drip into the wound, and thus eause rapid contraction of 
the (ee food Fretlecpen oat bleeding. In cases of bleeding into 
some of the cavities of the body, as the rectum, vagina, or mouth, the 
cation of ice is advantageous. Its use should not, however, be too 
continued, leat sloughing occur. Indeod, if cold do not almost at 
once, arrest the bleeding by constricting the vessels, it is better to have 
recourse to other and more efficient means. 

_ 2 The Shheeer eae aes Waren is a most ips, means pris! 
ing 00: luring or immediately after an operation, It is especially useful 
in eat shone the ecient caine in which it is impossible to adie any 
bloodless method of Se es yet in which it is important that the view 
of the operator should not be obscured by persistent oozing of blood. It 
immediately arrests the free bleeding from small vessels which follows the 
removal of Esmarch’s bat . This mode of treatment was introduced in 
America in 1879 by Hamilton, Brown, and Hunter. Hamilton applied 
water at a temperature of between 150° F. and 160° F., by means of sponges 
held in forceps. Brown recommended washing the whole wound with water 
of the same temperature. Hunter applied the water at a lower temperature, 
125° F. to 130° F., which can just be endured by the Su 's hands. All 
een pe Rey Wel ane Laem eae it to whiten the 
surfice of a divided muscle, no evil consequence resulta, and union by first 
intention is not interfered with. If the wound is being treated antiseptically, 
a hot solution of carbolic acid, 1 in 40, or two teaspoonfuls of tincture of 
iodine added to a pint of water, may be used instead of the simple hot water, 
Care must be taken, in employing this method of arresting hemorrhage, that 
the water used be sufficiently hot, otherwise the effect will be merely to in- 
crease the bleeding, 

3, Sryrrics are substances which cause contraction of the vessels and 
coagulate the albumen of the blood, and thus increase the rapidity of forma- 
tion and the firmness of the congulum. They are used principally in oozing 
from spongy parts, or in bleeding from cavities or organs to which other ap- 
plications cannot readily be made. The objection to their emp 
in some wounds is their tendency to m injuriously the character of the 
surface, and to prevent union by the first intention, most useful sty 
are the solution of perchloride of iron, spirits of turpentine, and gallic or 
tannic acid; the application of alum, or touching a ee 9 [te with a 
pointed stick of the nitrate of silver, is also serviceable. all these, the 
solution of the perchloride of iron, when applied to a pares part, acts as 
the readiest and most efficient hiemostatic, lating the blood with re- 
markable rapidity, and into a very firm clot, a order to apply this or an; 
other styptic effectually, the part should be wiped dry, and all coagula renee 
A piece of lint or absorbent enttou-wool, or a sponge squeezed as dry a8 pos- 
sible, is then firmly pressed on the bleeding spot by an assistant, or by the 
Sar; with his left hand, while another piece of lint or cotton-wool is 
soaked in the styptic solution, and then squeezed nearly ree ‘This must be 
held by the Surgeon in his pie hand, either in a pair of forceps or in his 
fingers. When all is ready, the piece of dry lint or sponge which has been 
pressing on the bleeding surface is rapidly removed, and the sti instan- 
taneously applied, before the surface has had time to get wet with blood. It 
may then, if necessary, be maintained in position by the pressure either of 
the finger orof a pad and bandage, When the ae is from a cavity 
and the actual bleeding point cannot be seen, the styptic solution may be 
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ne of a syringe, or, in some cases, if it proceed from a mucous 
smay be firmly plugged with lint soaked in the styptic solution. 

4. € ‘by means of the red-hot iron was almost the only mode 
of arterial hemorrhage that was known to the ancients, It is now 
comparatively seldom employed, and should never be made use of when less 
savere measures are likely to succeed. Yet in some cases it is of the most 
RNs fetes ears ta oie Tos ecrtuegn proccols rose 

those cases in which the hema from 

‘porous part that will not hold a ligature, or on the surtice of which 
appear to be bleeding at the same time. A somewhat conical 

' sufficient size should be used, and the hemorr! will often be staid 

more effectually if it be applied at a black, than at a red or white heat. The 
bleeding surface must be carefully dried by the pressure of a sponge or of 
dry cotton-wool before the cautery is applied, otherwise its action ix extremely 
cucertain. It is more useful, perhaps, for the arrest of capillary than of 
arterial hemorrhage, but arteries of moderate size may thus be closed. As 
the actual cautery blocks up the artery by a thick slough or exchar (Fig. 
187), there is always some cea recurrence of the bleeding when t 
fae ts Barres must be on his guard about the sixth or eighth 
break out afresh. 


‘some cages, however, in which the cautery has been experimentally 
applied to the cut end of an artery removed from a fresh dead body, it has 
been found that the eschar is formed of 


the charred and shrivelled external coat Ss 
‘the artery, This result, however, does 


hot seem to be constant. Fig. 137.—A fresh Artery from the dead 
‘Thenctual cautery has been frequently body, ovoterived, showing the firm, ad~ 
employed of late prersciaring i, eae horont eachar. 
on very vascular parts in which tempo- 
rary arrest of the circulation is imposible, It has been used chiefly in two 
first, as the galvanic écraseur ; and, secondly, a8 a red-hot knife. The 
slr crear simply a loop of platinum wire which can be heated by 
Reiacimicn a Pret Noche e os to be ee aoe the 
i is ually ti ascrew in the handle of the 
instrument until the part is removed. Operations performed in this way 
bloodless; but the instrument, with its battery, is very cumber- 
some, its action is not certain, and secondary heporshes is common after 
; consequently, it is now but little employed. Its place has been 
taken hy Paquelin’s red-hot knife. This is a flattened, hollow blade, with 
made of platinum, and fixed on a handle connected by an India- 
bottle containing benzol, The knife is first made red- 
soul and its heat is maintained by blowing a mixture of air 
and ito the hollow blade by means of an elastic ball. The 
benzol-vapor burns without flame, and the heat can be maintained at any 
that is mequin by driving in a larger or smaller amount of vapor, 
be f iquid benzol to get into the 
ent; this is beat avoided by 
with pieces of sponge. The blade can be replaced, 
ry, i i pes. In removing very vascular gi 
a8 an epithelioma of the vulva, the knife, if at a glowing red 
arrests the flow of blood from the smaller vessels, only leavi 
arteries spouting from a pecentlt dry surface, and they can t 
aud tied without difficulty, or, if preferred, touched with the cautery at a 
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dull-red heat. The mae left is very eaever Lorry ‘and heals with 
Tittle or no. hing. If it be desired to arrest the flow of all vessels com- 
pletely, the knife must be used at a dull-red heat; it then cuts more slowly 
and chars more deeply. 

5. Direcr Pressure upon the bleeding part is a very efficient mode of 
arresting hemorrhage from small arteries. It is not, ee ribet en to 
all parts of the ns ea benny tuabisie ame bone 
aubcen to it, so a8 to afford a point of counter-pressure; hence it cannot 

seh Peseta in soft and movable parts, as the throat or perineum, 
Pressure may be practised in various ways. Sometimes the aa Hee 
pieels of a bandage is ond to arrest the hemorrhage 

m a wound may often be sto} pene) laying down the farm ae SPR ing 
a bandage rather tightly over Sometimes a = applied upon thi 
—as, for instance, by means of a shot or sand-bag laid upon the part—will 
tend still further to arrest the bleeding. In the case of bleeding from hollow 
cavities, as the rectum, vagina, or nares, the hemorrhage may arrested by 
ve as of a ph ee Sponge or lint, to which sometimes a styptic may 

ly be ad hen the hemorrhage proceeds from the puncture 

ee me Cen elaratareiiad artery, as the temporal, pressure should be made 

against the a adjacent bone by means of a graduated compress and bandage, 

Ca nla be continued post a aati fetches has ela) nites porte 

on each side by an coagalum. 

As a at least an itch in thickness, and made of a series of 

Ci of lint of a circular shape, gradually diminishing in size. It should 

with its pointed end resting over the wound in the vewel. In 

it, care should be taken that the part on which the pressure is to 

be exercised has been thoroughly dried of all blood, and that the artery is 
commanded above the wound by a tourniquet, or by the pressure of an ben 

ant’s fingers, A thick slice of a phial-cork, one a fourpenny 

iia placed on the wound, the graduated compress should pea oe 
over the whole. When applied in this way, ure acts by 

ensuring the formation of an adherent clot on each side of the part of 

loved by the force applied. The subsequent changes are the same 

ns those ‘oO described as occurring after spontaneous arrest of bleeding 


( 

ener pressure is used to arrest arterial bleeding, it must not be 
gotten that if it ie 9 ied, as it must be to be of any use, with sufficient 
ee toarrest the flow blood thro ‘the wounded artery, it must equally 

calis all the ee and veins, thus rendering the w ole area 
pon absolutel. We have before seen 184), that if a part 
bade deprived o: Boe ms a sufficient time in the human subject, probably 
for between twelve and twenty-four hours, the readmission of blood is acoom- 
panied by all the phenumena of acute inflammation, the intensity of the 
varying with the length of time during which the part bas left 
loodiess; and we are al course, familiar with the fist that, if the pres- 
i th r ufficient length of time, death of 
refore, that pressure should 
ry to insure the safe 
Tho experience of 
—and it is, of course, only to 
t means of arresting hem- 
to insure the closure of the 


ne the bandages irre 
ch will be sticking to the part, 





_ FORCIBLE FLEXION. 409 


EES pg limb raised. ‘The inflammation 
ig pro a wi aad prlegel_ presi eythane 
arrest of bi by pressure is followed by sec- 


ap acto ofp pretpanely p 
Ls ap eer iabeslat te Sorce required to stop 
for instance, ee a 
accorately applied eld aoe the mouth of the 

5. rte SION, a8 & means of arresting hemorrhage from 
teres Timbs, has in recent years been advocated by Heath, of New- 
. Adelman, of Dorpat, and others. Its application is founded on the 
pointed out in 1543 by Formey, that flexion of the arm at the 
ens or arrests the pulsation at the wrist. Malgaigne, Vidal, 
and some other Surgeons, have reported cases in which the 
eiployed successfully; but until lately the method has attracted 
at Heath, from & number of experiments made by him in the 
rmary, has found that flexion of the arm at the elbow, or of 
%g at the knee, diminishes or arrests the pulse in the distant arteries. 
respect he confirms the observations of Hyrt! and others; but he 
that in the arm, the process is greatly aided by placing a piece of 
rolled uj the bend of the elbow; and a the lower 
Raabe by beading the thigh on, the abdomen at the same time that the leg is 
‘knee, Where flexion acts successfully as a means of hemostasis, 
; to have done in several cases—especially in wounds of the 
and the vessels of the forearm—it probably does so by weak- 
See eebaisterent of blood, so as to favor the closure of the arterial wound 


} 
Pig, 138.—Tortion of Brachial Artery. 


of the Natural Arrest of Hemorrha; 

y (when earefally plied) of flexion ren 
t trial in cases uf injury of the arteries of the forearm and 
hand or of the leg and foot, A roll ‘of lint or other soft material having 
‘been placed in the flexure of the joint, the limb should be bent until it is 
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isi artery is placed in the condition of one that is laccrated or 
| ‘The inner and middle coats are raptured immediately above 
(in the forceps, and are turned upwards into the lumen of the 
external coat is twisted into a kind of serew beyond them 
4 fm large vessel be treated in this way in 
eut off about half an inch above the 


i can be seen by looking down the lumen of 
S t the inverted inner and middle conts com- 
close the vessel in « manner ly resembling 


“aortic yalves, A congulum forms, adherent 

‘at its lower end to the injured conts, and the subsequent 
n the vessel are identical with those already 
(p. 401) a8 occurring in permanent occlusion 

of « divided artery. The twisted end either becomes 
absorbed after being embedded in the congulable exuda- 
tion that unites pimeoetae of cornet in ee aa 
hours, or it separates as a slough if ex; to unfavorable 
conditions, as in an ibdrained wound with decomposing 

or on an open surface. 


‘ i —The employment 
of torsion as a substitute for the ligature is advocated on 
three + 1, that, whilst equally safe, it is more 
re oct kane ear it usicn to be followed 
hemore! ; and, when an artery is 
ion, | ign body is left in the wound eae rt bre 
interfere with its direct union. dead body, twisted 
briefly examine the advantages claimed for feoly and Inid 
: the ligature, : open. The toner 
1, So far as ease of application is concerned, there and middle coats 
ean be no doubt that the advantage is in favor of the aro turned up into 
is is markedly the case with small tho tumen of the 
that cannot be drawn out of the sheath. — resset for half an 
of the larger arteries, that can be denuded — {nch. 
out of the neighboring tissues, it is at 
throw a thread round the exposed veasel as to twist it up 


aad 


u 
3 


reference to the comparative freedom from secondary hemorrhage, 

ve data: but all those Surgeons who have extensively employed 
in stating that it is very rarely followed by secondary hemor- 
same may, however, be said with equal truth of the catgut and 
absorbable ligatures which are almost universally used at the present 


a 
z 


‘ i} 


torsion of arteries was strongly advocated on the ground that, 
ite as sufe as the Bipiis: there would after its employment. be leas 
inflammation ani a ale as no foreign bods y was left in the 
This nt was used expecially by Amussat; Manec and others 
mt the twisted end, of a large artery at any rate, is in reality a 
| body. In the present day, when the treatment of wounds is so much 
understood than it was at their time, these arguments are of but little 
importance. We know that a piece of dead tissue, the size of the 
end of an artery, becomes speedily buried in the plastic exudation 
the first twenty-four hours after the infliction of a wound, 
| that the cavity is properly drained, and the surfaces brought accu- 
and kept at rest: and that under these circumstances it is 

without causing inflammation or suppuration. In fact, it 


ag 


ui 
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acts as an irritating foreign body only when it remains uncovered and 
undergoes decom es See 
common use at present day, On the other hand, the old silk J ire, 
the ends of which were left hanging out of the wound, infallibl: as an 
irritant, and excited suppuration in its track. Torsion, eitettors; undoubt- 
edly presents advantages over the old silk ligature, and is equally safe and 
no more likely to interfere with primary union than an absorbable 

The latter | seepee however, the advantage of much greater ease of appli- 
cation, is therefore preferred by the majority of Surgeons. 

8. Forcirresure is a mode of arresting hemorrhage which has been 
recommended as of use in certain cases by Sir Spencer Wells, Keberlé, and 
Péan, It consists in seizing the end of the in a pair of forceps having 
oon aaa blades somewhat sees serrated, and long sciesor-handles pro- 

ided with a catch (Fig, 141). The forceps can be with sufficient 
force to crush the end of the vessel between their blades. The form of for- 
ceps represented in the figure is that invented by Sir Spencer Wells, which is 
tea ay most convenient and efficient. 
¢ use of these forceps as a tem) 

means of arresting hemorrhage bas eal 
ready alluded to. When used in this way 
it will frequently be found that, on relaxing 
their hold after a few minutes, no bleeding 
takes place, Under these circumstances, 
experience shows that the closure of the 
vessel is as safe as that effected by torsion, 
Should the Su: wish to make the arrest 
of bleeding still more certain, he may give 
the forceps a few turns while removing 

them, and thus apply torsion, Forei 


sure is ocensionally useful in d noni 

in which a ligature cannot be applied. In 

these cases, in order to make the closure of 

the vessel more certain, the forceps may be 

left in the wound for twelve or twenty-four 
. hours and then carefully removed. 

9. Lioarure is the means to which Sur 
geons commonly have recourse for the ar- 
reat of hemorrhage. from wounded arteries. 

The Ligature been occasionally and 
partially employed by the later Roman Sur- 


Fig. 141,—Forciprosaure Forceps. eon but with the decline of Su; 
during the dark ages it fell completely into 
disuse, giving way to euch barbarous and inefficient modes of arresting hemor- 
rhage as the employment of the actual cautery, the performance of opera- 
tions with red-hot knives, or the application of pole or of molten 


lead, to the bleeding and freshly cut surface. About the middle of the six- 
teenth century it was revived or reinvented by that great luminary of the 
French school of Surgery, Ambroise Paré. But so slowly did the ae 
make way, that Sharpe, Surgeon to Guy’s Hospital, writing in 1761, two 
centuries after its reintroduction by Paré, found it necessary, in his well- 

, entil ical Enquiry into the Present State of Sar- 
gery,” formally to advoce employment for the arrest of hemorrhage 
from wounded arte: ics or the cautery, on end eat 
that “it was not as yet univer amongst Surgeons residing in 
the more distant counties of our kingdom,” What, it may be asked, was 
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took two centuries to promulgate the use of the simy 
Us HieARS we poseess in surgery for the arrest of hemo: 
spouting artery—a means that no Surgeon could now 
? The reason spine that Surgeons were totally 
ns employed by Nature for the occlusion of arteries ; that 
did not know how apply a ligature to these vessels, or 
what lige should be used ; that, in their anxiety to avoid the 
ee ena hemorrhage, and to make all safe, they fell into the 
etd | would have endeavored to avoid had they been acquainted 
the physiology of the processes by which Nature accomplishes the 
P the artery and the separation of the thread. 

Between twenty and thirty years after the time at which Sharpe wrote, 
Hunter introduced that great improvement in the surgical treatment of 
aneurism—the deligation of the artery at a distance from the sac, and in a 

of its course; but this great accession to the treatment of a most 

r disease was but coldly received, and ran some risk of being lost 
to the world in con: of the ill-success that attended the earlier 
rations, In Hunter's first operation, four ligatures were used, each of which 
‘wns applied so slackly as merely to compress the artery, in order to avoid too 
hse degree of Limite at any one point; and the artery was denuded, so 

could be under it. eters in his subsequent opera- 

0 unter contented himself with employing but one ligature, yet some- 
times the vein was included in this; and he did not draw the noose tight for 

. ni the coats of the veasel, in accordance with the doctrine of 
e generally at this time being haunted by the dread of 
inj and | thy weakening, the coats of the artery; and, in order to 

i #0, they adopted modes of treatment that almost infallibly led 


er pos of plugs of cork, wood, agaric, or Jead, or of rolls of lint or 
or, between the thread and the vestel, were some amongst the plans that 


‘Were in common use, And how can we be surprised that the patients per- 
i! and that ligature of the vessel was nearly as inefficient 
and a os of arresting bleeding as the use of a cautery, or of a 


Bis hod appeal to experiment, and sy means of 2 series of admirabl 


of the vessels and consecutive hemorrhage. ‘The application 
| ligatures of reserve, applied slack—the use of broad tapes—the 


on living animals, showed that the very point whiel 
Were anxious to avoid—the division of the coats of the vessel by 
ing of the nocee—was that on which the patient's safety de- 
are Rpointed out the form and size of ligature that was most 
the deg force with which it should be applied, and the processes 
by Nature jor the occlusion of the vessel. Thus, a more rational 
‘was introduced, and then, for the first time, Surgeons had full con- 
use of the ligature. : 
of the Ligature.—The mode of application of the ligature 
ng as, 1, the cut end of the artery has to be tied in an open 
2, the vessel hus to be secured in its continuity. 
. vessel in an open wound has to be tied, as after an 
, the mouth of the artery must be seized and drawn forwards 
_ For this purpose, a tenaculum. or sharp hook, was formerly 
the purpose very well. Th however, some objec- 
her tissues with the 
i the vessel forwards by perforating its co 
an accidental puncture haying been made by 
which the ligature is applied, ulceration of the vessel and a1 
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fatal hemorrhage have ensued, as I have seen in one case. The most con- 
venient instrument for the purpose of drawing forwards the artery, and one 
to which no objection whatever applies, is Liston’s “ bull: foreeps. ‘These 
have been conveniently modified by having the blades expanded just above 


Pig. 142.—End of Artery drawn forwards. Application of Ligature, 


the points (Fig. 143), so that the ligature can be slipped over their end on 
to an artery that is GoM seated, as between bones, or close to the inter- 
osseous membrane of the leg—a situation in which it is sometimes trouble- 
some to tie « vessel by any other means. 

In appl ing the ligature, care must be taken that it be put well over the 
cut end of the artery, that it clear the points of the forceps, and that it be 
tied tightly in a knot which docs not slip (Fig, 144). As the knot is tight- 


Pig. 148,—Liston's * Bull-dog” Forceps, modisied. Fig. 144,—Tho Ligature-knot. 


ened, the tips of the forefingers should be in close contact with the points of 
the forceps, and be pressed ile 4 downwards on the artery, otherwise the 
vessel may be dragged forwards out of its bed, or the forceps pulled off it. 
Tn some cases, the bleeding point may be so situated that the ligature is 
most conveniently passed under and round it by means of an ordinary 
curved needle, 

After the ligature is tied, the ends must be cut off or left according to the 
nature of the material employed. 

2. When the artery has to be ligatured in its continuity at the injured 
spot for wound which does not completely divide it, it must be exposed by 
ua careful a dissection as the state of the parts will admit; the wound being 
enlarged, if necessary, in such a direction as to do the least possible injury to 
surrounding parts, 

If for any reason a Surgeon determine to apply a ligature at a distance 
from the seat of the disease or injury, he selects that part of the veesel which 
ig beat adapted to the operation, and guided by his anatomical knowledge 
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he chosen spot. The definite ions by which each of the 
and tied will bean georsy erate sets 

P Special Aneurisms; but the general principles which guide 
‘application of a ligature to a large artery in its continuity 


A the ligature should be applied at some distance 
order that the formation of the internal coagulum may 
the stream of blood leaving the main trunk 
of ligature, or entering it by means of the 
side. When this is impossible, it is safer 
to the ligature on the proximal side of the branch, so that a clot may 
be fo above it and protect the injured part of the vessel from the direct 
impulse of the stream of blood from the heart. In some cases, especially if 
the anastomosin, are very abundant, it would be safer to ligature 

Other things bei ripening ear a ae ae 

equal, that part of artery is to be chosen which is 

Riese in relation with the fewest important structures. Thus 

aeee ntectal in the carotid is above the omo-hyoid, and the superficial 
is always, when possible, tied in preference to the popliteal. 

Pee reeg cacsrinad the point to which the ligature is to be applied, the 
operator makes an incision through the skin and fat to the deep fascia; 
be then, by a process of careful dissection, exposes the sheath of the vessel, 
and finally opens the sheath and passes the aneurism-needle between it and 
the external coat. 

‘The first incision is usually made in the course of the vessel; for in most 
pet orthe body the chief nerves, veins, and muscles run in the same line as 

artery. When, however, an incision in the line of the artery would 

injure apart parts, the Surgeon must make an oblique or transverse 

direction being determined by the anatomical relations of the 

Thus in i ire of the brachial at the bend of the elbow, the incision 

“across line of the ery in order to avoid the median basilic 

vein; and in ligature of the external iinc it is made nearly parallel to Pour 

nie t, to facilitate the retraction of the peritoneum in exposing the 

artery, making the incision, the Surgeon is guided by some fixed line 

‘known as the “directing or guiding line.” In some eases this corresponds 

with the anatomical line of the artery, as in the operation fur ligature of the 

3 ; in others it is distinct from this, having reference rather to 

which have to be turned on one side to expose the vessel, 

bus in the Eee for ligature of the carotid artery, the een line 
from 


7 m is the inner edge of the sterno-mastoid, while the line of 


midway between the angle of the jaw and the mastoid 


is 
the sterno-clavicular articulation. Both the anatomical line of 
and the surgical directing line should be carefully studied and 


the first incision, the skin should be put on the stretch by the 
of the left hand. The length of the incision will necessarily vary 


in 


of the artery and with the amount of superficial fat; but it 

ways be of sufficient length to give the operator « clear view uf what 
doing in the deeper dissection. If the artery be superficial, or if there 
‘be parts of importance in its vicinity, the incision should not penetrate 
than the skin. But if the vessel be deeply seated and no parts of 

n nee Intervene, it may be carried at once through the subcutaneous 
‘tissue, until the fascia is exposed. ‘This must then be pinched up 

e for and opened by the edge of the scalpel laid horizontally 

p. 130). Through this opening a grooved director may then be 
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passed, and the fascia incised uy it, without risk to sul 
the fascia may be carefully divided by the method desori! 


(Fig, 6). 
TF he yore be upericia it sheath will come into view as soon as 
deep fascia is divided, and the operator proceeds at once to clean the 

to the ligature; but if it be more deeply seated, the dissection must 
be continued till the vessel is exposed. In carrying out the deeper dissec 
tion, the Surgeon is Lena by definite anatomical pi of which 
must be made out in r, and clearly recognized. Malgaigne gave these 
the name of the “ iy inte” of the operation, and Jaid down the fol- 
lowing excellent rule: “The Surgeon should not at once set himself to look 
for the artery, but should seek solely the first rallying point; then the second, 
then the third, if there is one; and so on, till he reaches the vessel.” Thus 
in the operation of ligature of the carotid, the first sollyian point is the 
inner edge of the sterno-mastoid, and until that is made mi else 
should occupy the eae mind; the second point is the upper of 
the Gatarior boily of the omo-hyoid, and it is not till this is found and drawn 
Yownwards that the artery itself need be thought of. ell, the 
dissection required to exposo the artery, the wound must be held open 
blunt hooks or copper spatulw, and this duty should, if possible, be entrusted 
to n single assistant. two undertake it, one is sure to nigh more st iy 
than the other, and thus disturb the relation of the superficial wound to 


F parts. 

iy li reached the cheath, the next step of the operation consists in ex- 
posing the artery, and is one of great delicacy, The object of the operator 
is to open the sheath in such a way that the needle can be passed between it 
and the external coat, and at the eame time to separate the artery from its 
sheath for as short a distance as possible. Separation of an artery from its 
sheath cuts off the blood-supply of its coats, as this is derived from the vasa 
yasorum which ramify in the sheath; if, therefore, the artery be separated 
extensively, the isolated part will slough, as happened when several ae 
were used. Atthe same time, it is very im nt that the artery be really 
separated cleanly from the sheath, as if done a smaller amount of 
tissue is included in the ligature, and the di mn of the inner and middle 
coats is more perfectly effected. Perfect cleaning of the artery, moreover, 
greatly fucilitates the passage of the needle. If we cut an artery through, it 
retracts, as we have before seen, within its sheath, leaving that to 
the surrounding parts. This clearly shows that the sheath is more adherent 
to the surrounding parts than to the external coat, and that the loosest 
tistue through which the needle will pass most readily, is that between the 
sheath and the outer coat, In fact, ra the artery be properly cleaned, it ix 

very unlikely that any accident will happen in passing the needle. 
pean be forgotten that some of the larger arteries are inclosed in a 
sheath derived from the fascia of the part, aud it is important not to eon- 
found this with the true sheath. Thus, the carotid artery is inclosed in the 
sheath of cervical fascia common to it, the jugular vein, and the pneame 
gastric nerve, and in this case the operator will have to open the trae sheath 
of the artery after having d it by opening the common sheath. The 
sheath of an artery r usually be recognized by the small vessels that can 
ing in it, while the external coat is almost white, like the 
conjunctiva and the sclerotic of the eye respectively. Syme’s rule in clean- 
ing an artery, “to dissect down till the ‘white coat of the vessel ' comes into 

iew,” is founded upon this 

The sheath is opened by pinching it up with the forceps, and applying 
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pean ee eres passed shreadied eat Sitters 

H mu i, a 

in a pair of forceps before the needle ieathdewwn, Fa 
needle must alwa: passed from important structures e 

neighborhood ; thus, tea a single large vein accompanies the artery, it 

must be passed from this; when there is a vein on each side and 4 nerve on 


Fig, 147.—Passing the Needlo: Ist stage, “Pig 148.—Passing the Needio: 2d stage. 


one side, it must be passed from the nerve. If care be not taken, the vein 
may be transfixed or included in the ligature, an accident that has often 
terminated fatally by phlebitis or gangrene. The Surgeon must be on his 
guard not to mistake any contiguous nerve for the artery, as has hap 

to the most experienced operators; and also to avoid transfixing ani 

# portion of the sheath, instead of the vessel, as I have known happen to a 
most excellent Surgeon, These accidents can scarcely occur in a healthy 
state of the parts if the artery be thoroughly and carefully cleaned, and the 
needle passed actually in contact with the external coat. 

After the ligature has been pussed, its two ends should be beld firmly in 
one hand and the pay of the other hand pressed down into the loop, 
while an assistant feels the pulsation of some branch below, or of the tumor 
in the case of an aneurism, If the pulsation is arrested by the pressure of 
the finger in the loop of the ligature, the operator is sure that he has got the 
artery, and he may tie the knot. The ends of the ligature are then cut off 
close or left hanging out of the wound, according to the material of which it 
is composed. 

In ligaturing an artery in its continuity, the injured portion is necessarily 
et is the longitudinal strain due to the elasticity of the artery. On 
the other hand, when the vessel is completely divided and each end tied 
paral, this source of disturbance is removed. It has been frequently 
suggested that it would be safer in all cases to apply two ligatures and to 
divide the artery between them. This practice has had many advocates, 
the chief of whom in this country was Abernethy; but it never came into 
"aca use. It has, however, lately been revived by Walsham in St. Bar 
tholomew's Hospital, and possibly it may be of service in those parts of the 
body in which it is not ensy by position to relax the vessel and keep it at 
perfect reat after it is tied. 

Effec igature.—The immediate effects on an artery of the Ps’ 
tion of a silk or thread ligature with a proper degree of force are the division 
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which has been poured out in the bottom of the eul-desae 

turning inwards of the divided coats. About the third day 

150) will be found to be conical in form, firmer in stru 

adherent to the inner coat of the artery, and by this time it 
frequently as far as the nearest branch given off from the vessel above th 


Fig. 158.—Femoral Artery, ten dys after Ampu- Fig. 154,—Femoral Artery, sx 
tation of Thigh. Death from Pywmin. weeks after Amputation. 


ligature, Its base is more distinctly decolorized, the remainder being of a 
dark purple or maroon color. Its apex lies loose and floating in the artery. 

‘The further changes that occur within the artery are the same as those 
already described as taking place in the permanent closure of a divided 
artery (page 401). 

‘n some cases there is an imperfect formation of the internal coagulum, or 
even a total absence of it should a branch arise immediately above the liga- 
ture. In other cases the insufficient formation of the coagulum is apparently 
due to the constitutional condition of the patient. Sometimes the clot seems 
to undergo & kind of disintegration or liquefaction after it has been formed. 
This I have seen happen in a case of ligature of the carotid artery, in whieh 
death occurred from viseeral disense ten weeks after the operation; and in 
the femoral, in cuaes of pywmia (Fig. 152), 

When an artery is ligatured in its continuity, the coagulum formed in the 
distal cul-de-sac is seldom as abundant as that on the proximal side of the 
ligature. In other respects the internal changes that occur are identical on 
the two sides of the ligature. 

‘The changes that take place outside the are of equal, if not of 
greater, importance than those going on wit They require, however, no 
special description, for they are merely the o1 ry processes of repair, such 
as go on in the union of a wound. As an immediate consequence of the in- 
jury necessitating the application of the ligature, or inflicted in applying it, 
‘an abundant coagulable exudation takes place, and before twenty-four hours 
are past the space between the external coat and the sheath for some distance 
on each side of the ligature is filled by firm “coagulable lymph,” mane 
of mi; white corpuscles entangled in the meshes of congulated fibrin. 
‘The ligature itself, the injured part of the artery, aud, in the case of a divided 
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id the ligature, are lily embedded in the same 
F aul “as ered ie nature of the 
‘of which the ligature is composed, and the success attending the 
to obtain primary union of the wound. Jf the 

and the coniitions necessary for primary union of the wou 
(see page | elamen vasoularization of the exudation commences on 
the second sa ase fares pat OF tle: votes) lalboeiaver ener days are 
past, surrout by firm granulation-tissue developing into the is 
teal Saale pee Lapis; iss shall see epee if fens 
weoeytes and disappears, this process ie Unc 
inflammation ration; and the experiments of 
e samo process takes place in the 
the ligature. The similar changes which are 
nodule of exudation-matter within the vessel can, under 
without any disturbance from without. Under 
these, secondary hemorrhage is impossible, and 
that the modern improvements in the treatment 
of wounds have diminished the frequency of secondary peer in the 
Gperrs Ox mmpolat of sn tereting surat Ch 

of an irritating ial whicl 

ligatured vessel by ulceration, a localized 
ppuration is kept up in the immediate neighborhood of 
Cen Asa rule this a is closely limited to the 
of the ligature; and, by the time the noose ulcerates 
cont, repair is sufficiently advanced within the vessel 
of withstanding the force of the blood-stream—the firm 
fi to the inner coat serving under these circumstances the 
purpose of breaking the direct impulse of the wave of blood upon 
‘tissue closing the vessel. There are two sources of danger in con- 
ith the comi nied of the ligature; either the sloughing may be 
ive, or the ulceration through the artery may take place before 
ive material within is sufficiently firm. “Too extensive sloughing 
the artery is tied in its continuity, from the vessel having 
from its sheath to too great an extent during the dissection 
expose it, and its nutrient vessels being consequently divided in 
mmbers, #0 as to deprive that portion of the coats of the vessel of its 
; henee the danger of ing spatula, director, or the 
under the artery, and also of applying several ligatures 
fpr When the artery has been divided, slctiahay is 
ae result of unhealthy septic processes going on in the 
wound, ly if the artery have been cut Jong, so that its free end is 
bathed | ‘decomposing discharges, Premature ulceration of the vessel 
may occur from the use of too thick a ligature, which, ax before stated, by 
‘causing greater irritation, hastens the process of separation; from excessive 
Sy ehaepae inflammatory softening of the artery at the point ligatured; 
from unhealthy processes occurring in the woun' arpeailly the presence 


Sage 
On as | ligature has ulcerated through that portion of the artery 
vhich is included 


‘in its noose, it becomes loosened and separates; frequently 


ing thrown off with the discharges, or becoming detached on the slightest 
ction. ‘The period of the separation of the ligature depe t 
thickness of its coats, and of the liga 
ies, it is usually detached by the e 
ral, | or subclavian, about the sixteenth or twenti 
eases the will continue attached for a much longer period than this, 
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owing to the inclusion within its noose of a bit of fascia, nerve, or muscular 
substance, In order to hasten the separation in cnses, moderate trac- 
tion and occasional twisting of the ligature may bé practised. 

The Li ‘he best material to use for tying an artery has been the 
subject of much experimental inquiry and al t discussion, and can 
hardly yet be said to be finally determined, Ligatures may be divided into 
two chief classes: first, thase intended to cut through the artery by a 
gradual process of ulceration, and then to be removed from the wound; and, 
secondly, those intended to become enclosed in the wound paper process 
of healing, and either to remain permanently encapsuled or to be absorbed. 

1, Until about fifteen years ago, when absorbable ligatures were reintro~ 
duced into practice in connection with the antiseptic treatment of wounds, 
the vast m: ay of Surgeons made use of ligatures whieh were removed 
the wound after having cut through the artery by a process of ulceration. The 
material commonly employed with this object is, either “dentist's silk" or 
compressed whip-cord well waxed. The ligature is waxed for three reasons: 
(rise to mean more easy pate eke oo as apee age alee wen 

; secondly, to prevent the ‘not slippin; it 
tied; and, thie , te sane itas fem ‘ible nowaor ben and ba 
prevent its taking uy) ic matter, an ymin; irritatin, 
the absence of fpectal aa ic precautions, ray this fast obj 57 but 


imperfectly attained. The ligature always becomes im ated with the 
pea of putrofaction, aati, nar like a SYS Se @ suppu- 


ating ae at Sine ee ep and ee es ay kept up 
at the the vessel to whic! @ ligature is applied until it separates, 
and Appel of irritation is thus removed. hen ae true repair can take 
place outside the ligatured vessel till after the removal of the ligature. In 
the vast majority of cases, however, the processes of repair going on inside 
the vessel are quite sufficient to close the artery safely; and thus peee a 
on the re Bye of the ligature is of comparatively rare occurrence. 

has already been stated, the period at which the process of ulceration th 

the external coat is completed varies with the size of the artery and the 
thickness of the ligature. Malgaigne pointed out that the size of the liga- 
ture also exercises a marked influence on the time at which it comes away ; 
the thicker the ligature, the more irritation it excites, and the sooner is 
process of ulceration asa the veasel completed. It is, therefore, anfer to 
use the finest thread possible, provided it is of sufficient strength, as th 

the danger of premature separation ix toa great extent avoided, while at the 
same time the inner and middle coats are more cleanly divided. In some 
rare cases, ag, for example, when the coats of the artery are softened by 
inflammation, it may be nec to use a thicker ligature for fear of cut- 
ting through the external coat; but with healthy vesels, the la: arteries 
require no thicker ligatures than the smaller. If it be intended to remove 
the ligature, one end may be cut short, and the other brought out of the 


wound at the most PUREE eet ‘The ligature on the main artery in an 
amputation may haye both e i. left, 


and knotted together as a distinguish- 
ing mark, After the first four da; ligatures on the smaller vessels may 
be gently pulled to « ey c ut no force should be used. The 
ligature on the main artery should not be touched till after the tenth day in 
the arm, and the Saag the eer tet i S 
jgatures are much less frequently applied in this way at the present time 
reas wore formerly, except on open surfaces in which healing must take 
place by granulation, ’ 
2, Ligatures whieh become enclosed in the wound during the process of heal- 
ing, and remain permanently encapsuled or become absorbed. 
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the main trunk is accomplished chiefly by ch taking place in the 
Anastomosing Arteries, "Aleioat iametlecsle aharthe Atgarar is tightened, 
thoy become dilated to their extreme capacity. This is due 
increased tension caused by the sudden obliteration of the main trunk, but 
ebiefly to relaxation of their muscular cout, This relaxation is probably a 
reflex phenomenon ome upon the want of blood in the parts 
the pon ‘of obliteration of the artery. We have already seen a similar 
dilatation of the vessels occurs when a limb has been rendered bloodless for 
a short time by an Esmarch’s bandage. The dilatation is not limited to the 
anastomosing vessels which are directly concerned in carrying the blood 
from above to below the ligature, but af the whole arterial syatem of the 
limb, It is this that causes the increased redness a few hours after the ligne 
ture has been applied. The resistance to the flow of blood ix i 
reduced to the smallest possible degree by this general vascular dilatation, 
and this to some extent com| tes for the increased resistance which neces- 
sarily results from the b) rian tes be driven through a number of small 
anastomosing arteries, instead of through a single main trank, The pre 
liminary dilatation is followed by a permanent enla: ent of the anssto- 
mosing arteries, which increase in diameter and in length, and 
assume @ tortuous or waved form. 

‘Thus in a case of spontaneous obliteration of the first the axillary 


of 
lp met with in the dissecting-room of University College, a tortuous 
, about the size of a crow-quill, and measuring, when straightened out, 
nine inches in length, was found passing from the internal mammary in the 


Pig. 161.—Anastomosing Cir- Fig. 162.—Direct Anasto- Fig. 10.-—Change 
culation in Sartorius and mosing Vessels of Night in the ‘Trunk 
Pectineut of Dog, .three Carotid of Gont, Gre after Ligatore ; 
months after Ligature of months after Ligatare. with Annatomos- 
Peworal. (After Porta.) {After Porta.) ing Vessel. 


third intercostal space to the external mammary branch of the axillary. 
Oceasionally a number of such arteries may form an interlacement, 

Anastomosing arteries that carry on the circulation are, as a rule, easily 
dissected out in a well-injected subject in the dissecting-room, and at one 
time it was supposed that it was not safe to tie a large artery except in those 














S OF SECONDARY HEMORRITAGE. 
to the use of badly prepared, rigid catgut—the knot may 
wire may slip off, 


‘the bleeding comes as a rule only from the smaller ves- 
very profuse, It usually distends the wound, tightening 


d causing the patient considerable pain, 
he isparcact te the same as Rhy of primary hemorrhage. 


Tf the oozing be very slight, the part may be raised and gentle pressure 
FR abundant, the wound must be opened up, and the bleeding 

vessel secured. If the wound is much distended by clots, the pressure thus 
“may arrest the bleeding; but it is better for the patient ander these 


to up the wound, turn out the clots, and secure an; 
bart! " between the su 4 


patient be very faint, and the smaller arteries 

j pe to bleed cannot be found, they may sometimes be 

ent by bathing the wound with carbolic lotion or water at a tem- 

perature of about 98° Fahr. In private practice it is better to do all 

a possible, early in the morning, so that if reactionary hemor- 
‘should occur, it may take eae in the day and not in the night. 

oR RRENT Hemonreagr—By Secondary Hemorrhage 


bleeding which comes on after the employment of any of the above- 

mtioned modes of arresting Sotintha sd atany period after the first twenty- 
‘This accident cau arise 

divided first into two great classes: 1, 

u Causes.—It has already been pointed out that the healthy 

, pee artery is @ process analogous in every respect to union 


rom # variety of causes, which may 
Constitutional causes ; and 2, Local 


tion 5 internal congulum serving the important purpose of 
ig tho soft new tiseue, by means of which the ane of she wuinda 
closed, from the direct impulse of the wave of blood from the 
h All those constitutional conditions which have already been de- 
scribed as being unfavorable to union by the first intention, are therefore 
unfavorable to ea (Neate artery, and eels 
‘predisposing causes of secondary hemorrhage. In some eases of aep- 
and in the blood is found to coagulate imperfectly, neh 
cougulom may be more or less completely wanting, thus 
ulation-tissue, closing the vessel, to the direct im- 
i heart. In such cases, even if a clot of blood does 
, it is liable to disintegrate and to be washed away. 
lary hemorrhage appears to be in part due to the 
action of the heart during the early stages of traumatic 
ess, and the pulse quick and bounding. In such 
ing be not too profuse, it sometimes appears to give 


ons. 

’ 's disease, with increased arterial tension and hypertrophy 
rt, mes actsas a predisposing eause of secondary hemor- 
ich is also more likely to occur in plethorie subjects than in those 
‘spare babit. 

‘Theae may be thus divided : 
'¢ lent on the Ligature—If the ligature be composed of silk 
and is applied in such a way as to cut through the arterial coats 
me away from the wound, it necessarily excites inflammation, 
the stage of suppuration, and maintains the pri has cut 
the vessel by ulceration. The extent of the inflam 
ime degree upon the size of the ligature. If it be 
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well waxed so as to be almost non-absorbent, the inflammation will be 
accurately limited to the parts in contact with the thread. If, however, it 
be thick and soaked in decomposing discharges, the inflammation may 
extend more widely and interfere with the proper development of the granu- 
lation-tissue closing the divided inner and middle coats; consequently, as 
soon as the process of ulceration has perforated the external coat, the bl 
bursts forth. It has ees recognized that the finer the ligature the 
more safely does it occlude the vessel, specvlges it be of sufficient strength 
to divide the inner and middle coats when it is tightened. The thicker the 
ligature, the more irritation it causes, and the more speedily it ulcerates 
ul the external coat of the artery. 

If the ligature be absorbable it should, as before stated, give rise to no 
Spas ee in its immediate neighborhood. It may, however, fail to 
unirritating, first, if it be improperly prepared, and, secondly, if it be allowed 
to come in contact with decomposing discharges. The absorbable ligatures 
present also the danger of premature softening, in consequence of which 
the support of the constricted external cont is taken away from the soft 
now tissue closing the vessel, before it is sufficiently strong to resist the 
bloods re within the artery. 

2 dependent on the mode of application of the li Secondary 
eae ap result ae sloughing of the Siap if, in pee, ae 
cleaning it for passing the ligature, it be too widely separat the 
sheath. On the alee Ha: if the artery be insufficiently cleaned and other 
structures, as pieces of muscle or a neighboring nerve, be included in the 
ligature the vessel is seldom safely occluded ; first, because its coats are not 
properly divided, and secondly, because of the more extensive sloughing and 
ulceration resulting from the inclusion of so large a mass in the noose of 
me ligature. ee ee ty, esto ors arising i Bo goin 
cleaning are, perhaps, less, as the ligature does not separate by ul 
through the mass Troladed in its ie but no Surgeon would on this 
account relax his endeavors to clean the artery perfectly, even when using 
an absorbable ligature. 

The wound of @ collateral branch immediately above the ligatare, thongh 
it does not perhaps give rise to troublesome hemorrhage at the time, will, as 
I ip heen cause furious bleeding as the collateral hemorrhage becomes 
established. 


3. Causes dependent upon the anatomical conditions of an at the point 
ligatured.—The rush of blood through a neighboring pb crolbsereh branch 
immediately above the ligature has been considered as likely to interfere 
with the formation of the internal plug; but too much importance should 
not be attached to this, for Porter has tied the carotid successfully within 
one-eighth of an inch of the brachio-cephalic artery ; Bellingham has 
ligatured the external iliac close to its origin; and Aston Key, the sub- 

lavian in the vicinity of a large branch, without secondary hemo 
ensuing. But, although the ligature may be safely applied near a branch 
on its proximal side, I think that the presence of a collateral branch in close 
proximity to the distal side of the ligature—more expecially if it be one that 
serves to carry on the anastomosing circulation—will be found to have a 
decided tendency to prevent the occlusion of the distal end of the artery, 
and thus to favor the occurrence of secondary hemorrhage, 

Secondary hemorrhage is more liable to oceur when an artery is tied in 
its continuity, than when it is completely divided. This is probably due to 
the longitudinal strain exerted upon the part of the artery injured by the 
ligature. When an artery is completely divided each end is retracted for 
some distance, und thus all longitudinal tension is relieved. In many 
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ied to the distal end is, for the firet few days after the 
venous hud, saat the collateral circulation coe ely 
gradually assumes a more ecarlet tint, and at Tan Dect 


dary hemorrhage may come on at an; 
time from twenty-four hours after the operation to the clostre of the wou 
When the separable silk ligature is used, it is particularly apt to ‘occur 


of the 
sraey avis from any of the causes already be te sifeeyer tes irr 
mation of an internal congulum, or that vccasion ulceration and 
Pos SS eaketal xii tee rodiend hal pai sani se 
time con i rapid an accom 
traumatic fever in an otherwise Sl and healthy pation ey 
2 In some cases in which the ligature has es aed ral ih eosee ae 
remained open, the hemorrhage may take place from the cicatrix in the artery 
too weak to support the impulse of the blood. Continuance of the 
state of the wound after the eric of ae Neste is, most rena, 
Gocesanat althier pon the resence of m I] slough at the bottom of 
is or eal insufficient cere 
The of time that 
the oceurrence 
is very remarkable; Sees there is in St. Thomas's Hospital 
preparation of a carotid artery, from which creer hei Ge 
pacts the tenth week after ligature; and South para a case of 
of the subclavian in which the thread separated on the twenty-sevent 
the fatal Rep rehae occurring in the thirteenth week. 

When an absorbable US ato is used, if from any of the causes before 
mentioned, it fails to become absorbed, secondary hemorrhage may occur at 
ne time as with the separable ligature. It may, however, come on at 

iohiehon the thd Sor fourth day, from premature softening of the 

etait, if material be used. Experience has, however, bets at this 
ism very rare accident: and it can scarcely occur if the gut be properly 
Pea and if it be ‘seen from the influence of decomposing discharges. 
he Treatment of Secondary Hemorrhage must be considered, as the 
Pilon | takes plans; 1, from a Stump; and, °F al an artery tied in its 


In al ae day of Sea ae sheets of course, be taken to 
event this accident, if possil y keeping the tient perfeetl: niet, 
tg no stimulants, haying the bowels cates on the - reliant tae 
snd avoiding any undue traction on the thread itself if a separable ligature 


Whea the pulse is full and rapid, and when fide oes the sae 


the operati at th 
ipesiepday hemorrha ces rf and the patien 
‘the artery ahould be mpressed, and the diet lower 


secondary 

an inet proceed to adopt 
arrenos of the leodiag ster tharaiee 
ceased when he gees the 

if the hemorrhage have 

secondary hemorrhage has 
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condition becomes most critical; the efforts of nature 
can relied on to arrest the bleeding, and the last and fital gush 
pa epraieags moment. Hence the Surgeon must in such circumstances 
no time; there must be no dallying, no Bering that the bleeding will not 
nv temporary and inefficient expedicnts; but the ense must 
a ly taken in hand. In no circumstances are more 
more surgical knowledge required, than in adopting « decisive 
and immediate line of action in a case of secondary hemorrhage. There is 
no time for delay, no time for consultation, none for reference to books; but 
‘must act at once on his own Je Bee 
‘The treatment of secondary hemorrhage from a ip will depend in a 
the. of union that has taken place between the flaps, 
aod on the situation of the stamp. When the hemorrhage occurs a few days 
" ion, if there be but slight oozing, elevating the part, applying 
pestering it tightly with a roller, 0 as to compress the flaps, wil 
sometimes arrest the bleeding. If it continue, however, or become more 
te a flaps, which will have been torn apart by the effusion of blood, 
most and the bleeding vessels sought for and tied. When the 
stump is: , and the tissues softened, ligatures will not hold; in these 
circumstances, eprilvation of the actual cautery to the bleeding points will 
arrest the flow of blood. If the oozing appear to be ey real from the 
wamber of points, the flaps being somewhat spongy, I have succeeded 
in arresting the hemorrhage by clearing their surtaces thoroughly of all 
Ja, and then bringing them tightly together by means of a roller. 
If the hemorrhage occur at a later period, after the tenth day, when 
tolerable anion hns taken place, and if it appear to proceed from the prin- 
‘artery of the part, an effort may be made to arrest it by the application 
horseshoe tourniquet, which will occasionally stop all further loss of 
; or, if the union that had taken place between the flaps have been 
4 i . the stump may be fairly opened up, the coagula turned out, 
and the bleeding vessel sought for and tied. If, however, notwithstanding 
the , the union between the flaps continue aound and firm, then 
the choice lies between three alternatives: 1, opening up the stump, clearin, 
away congula, and tying the bleeding vessels at their open mouths; 2, 
ing the main artery just above the stump; 3, performing the Hunte- 
rian operation, and tying the vessel high up in the limb at a distance from 
the stump. The course to be adopted will, I think, in a great measure 
| upon the stump with which we have to do; but, as a general rule, L 
in these cases adopting the first alternative—placing a tourniquet on 
fimb, passing the finger into the stump, and breaking down all adhesions, 
which are often very firm; turning out the muss of congula, usually found 
distending the flaps; cleaning these thoroughly with a sponge, and then 
3 the artery. If there be a difficulty in exposing this, or in 
it so that the ligature will hold, acupressure may be advantageously 
substituted for the ligature, and the effects of this uimy be increased by the 
continuous employment of digital compression in the groin, Besides the main 
artery that bleeds—one of the tibials, for instance, if it be a leg-nmputation— 
there will ally be yery free oozing from many points, The more 
abundant of this may be stopped by a ligature passed, if the tissues be 
friable, ae means of a nevue-needle under the vessels; the reat will cease on 
the appl feation of cold water and on raising the aaa The flaps ian 
then besa together by strips of plaster and x bandage, and will 
usually: unite. 
Should, aad the stump be inflamed, sloughy, and adematous, and 
‘more particolarly if it be merely the foot or hand that has been removed, 





442 ARREST OF ARTERIAL HEMORRHAGE. 


then, instead of opening it op and seeking for the rte: brew deeply 
hidden in infiltrated tissues, it will be better to tie the artery of the 
limb just above the flaps, or wherever it can be most readily reached, In 
such cases, after amputation of the foot, I have successfully tied the posterior 
tibial low down, just above the malleolus. 

The third alternative, that of ligaturing the reed high above the stump, 
should, I think, in the first instance, be undertaken in those cases only where 
the amputation has been done close to the trunk, as at the shou’ joint, 
or the middle or upper part of the thigh, and where consequently there is no 
length of limb to be nourished by the artery that is ligatured, and where 
opening up an almost cicatrized stump of very large size would inflict a 
a ee upon a peperice more etter a panier the 

ligation of an artery by an in nt operation, ee, in no 
ease of secondary lias from a leg-stump below the knee would 
T ligature the femoral in preference to. opening up the flaps and securing 
the vessels in them, if this were practicable, yet in secondary hemorrhage 
after amputation of the thigh, the case might be different; here, fH ye 
union had already taken place, and the stump were not distended by 
coagula, the main artery might be tied. In such cases it is clearly useless to 
ligature the superficial femoral, as the hemorrhage may proceed from some 
of the branches of the profunda. Ligature of the common femoral, al 
at one time considered an unsafe operation, has recently been frequently per- 
formed with success, and might be done under these circumstances, al 
T have myself usually Fintan to tie the external iline just above Poupart’s 
ligament. In disurticulation of the arm at the shoulder joint, the subclavian 
artery must be tied, cither above or just below the clavicle, 

In any case, ligature of the main artery of the limb becomes the only and 
the last resource, when, in consequence of the softened, inflamed, infiltrated 
or sloughy state of the tissues the Surgeon is unable to secure the bleedin, 
vessels in the stump itself, the ligatures cutting through the disorgacioad 
coats of the vessels, 

2. When the hemorrhage occurs after a ligature has been applied to the 
Continuity of the Vessel, whether for injury or disease, pressure must first 
be tried. With this view the wound should be plu and space com: 
press should be very firmly and carefully applied by means of a riny rni- 
quet over the point from which the blood proceeds; in this way the bleeding 
may occasionally be stopped. Not Be athe however, this will prove 
ineffectual, the bleeding recurring from underneath, When this is the case, 
what should the Surgeon do? He may reapply the compress once more with 
great care, after clearing away coagula and drying the parts thoroughly, but 
should it again fail in arresting the bleeding, it is useless to trust to it further, 
as the hemorrhage will certainly recur, and valuable time and much blood 
will be lost in these fruitless attempts at checking it. In such a case as this, 
the Surgeon must clearly and decidedly determine on the course to be pur- 
sued, as there is but “little time for reflection or consultation, and none for 
referring to authori 

Tf the artery on the trunk, as the subclavian, carotid, or one 
of the iliacs, ing to be done but to trust to the plugging of the 
wound, and in the great majority of these cases the patient will die exhausted 

ted hemorrha, 
When the artery is in one of the limbs, more efficient procedures 
may be employed. If f ss of the upper extremity, the 
wound should be opened up, and an attemp: le again to tie both ends of 
the vessel in this; should this fail, or not be icable, the artery must be 
deligated at a higher point than that at wi had been previously tied ; 
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stesldthe Resorshags continue, or recur, amputation is the only resource 


, the treatinent of secondary hemorrhage oceurrin, 
replete with difficulty. Here I believe it to be useless to tie 
point than that to which the ligature has been already 
is very apt to follow this double ligature of the arteries 
‘at least, in the two or three cases that I have seen in 
had to this practice, mortification of the limb has 


SS the reported eases with which I am acquainted, a similar 
it has occurred. The treatment should vary according as we have the 
Ret one of the tibials to dea! with. “If the hemorrhage proceed 
s femoral, I should be dis; to cut down on the bleeding part of 
ee it as a woanded artery, and applying « ligature above 
w the part already deligated; this operatiun would, however, neces 

ra with ‘litieul ity. Should it be impracticable, or not succeed 

7 hemorrhage, we should best consult the safety of the patient 
‘at once on a level with or above the ligature. Although this 

ig an extreme measure, it is infinitely preferable to itis him to run the 


of the supervention of gangrene, which will require removal of the limb 
Hon coir Ppaitinas If the second xisiepeehoce roceed from 
ine of the tibials, it would be next to useless to adopt either of the preceding 
alternatives. If we ligatured the superficial femoral, the bleeding would not 


ermanently controlled, or, if it were, pears of the limb would in all 
obabili in. There ure but very eases on record in which this 
aetice hax been followed without mortifieation occurring. Ina few rare 
ins however, ligature of the popliteal has, in such circumstances, suc- 


it it has frequently failed, rendering secondary amputation 
saary ; 80 its Success isa mere matter of chance. The depth at which 
the are situated is so that it would be hopeless to search for one 
af the ‘and attempt its deligation at the bottom of a deep, sloughy, 
filtrated, and inflamed wound. In such circumstances, therefore, I think 
: -amputate the leg above the seat of the wound. This is truly a 
measure; but the abe other alternative that has, to my knowledge, 
r , qaea the popliteal ; and as that, as already stated, 
has frequently failed, I think that, as a role, we should best consult the 
of the patient by the removal of the limb at once. 
r i occur from a wounded artery to which ligatures have 
ready been applied above and below the seat of wound, the same treatment 
b as in those cases in which the bleeding takes place from a 
tied in its continuity. 
rortowing Ligarone.—After the ligature of the main artery 
of « limb, the collateral circulation is, under all ordinary circumstances, 
sufficient to maintain the vitality of the part supplied iby the deligated 
vessel. In some cases, however, it happens that the condition of the circu- 
lation in the below the ligature is not compatible with their life, 

b of Supervention of gangrene of the limb extends over the first 
tree or four weeks after the ligature of the vessel, It seldom sets in before 
A a most frequently happens before the tenth. 

—The causes influencing the occurrence of gangrene in this wa 
‘are the 2 ed the Putient, the Seat of the Operation, and yarions Condi- 
tions in the limb may afterwards be placed. 

‘The influence of age is not, however, 90 marked a3 might d priori be sup- 

omed; for, +h there can be no doubt that there is a less accommo- 
in the arterial system at an advanced period of life to varying 
of blood, and that there would be greater Uificulty in maintaining 
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a witnessed the same result when the ope- 
d at an inclement season of the year. 
by over-stimulating the returning 
(pee when the rising tem) 

illary vessels, occasion ifica= 
plication of hot bricks and bottles to the feet has 

» sloughing; and Liston was compelled to amputate the thi 
Cd artery, for gangrene induced by fomenting the 
water, 


of « bandage, even though very cautiously made, is apt to 
and gangrene. I have seen this happen when a roller was 
» leg after ligature of the femoral artery, with a view to remov- 


“The gangrene from: ligature of an artery is almost invariably 
all) arieetion diminished’ vis a tergo and conse- 
limb first becomes oedematous; vesications 

H me skin ae a yo te or (Meprae § tee rapidly 
extending up to the seat of operation. In some cases, though they are rare, 
Ficinrelfieation of the limb comes on; the skin Sciioing a dull 

hite hue, mottled by streaks that correspond to the veins, and 

dry, horny, and shrivelled, about the extensor tendons of the 


ich may be done with the view of preventin, rene. 
the limb should. be slight! elevated, wrapped oh loteely in cotton- 
and laid on its outer side after the operation, If the weather be 
bottles may be put into the bed, but not in contact with the 

ab. Should there ao ppearance of stagnation of venous blood, the 


n of employing continuous and methodical fric- 
‘a direction Eoescis for twenty-four hours, so as to keep the superficial 
4 |, many onus 

| mortification fairly set in, amputation of the limb should be 
at once as the only chance of saving life, in all those cnses in 
the pati constitutional powers are sufficiently strong to enable 
oa eee es Ha Semin ‘The limb bees ee FELT es 
original wound, or opposite the point at which the artery has been 
ied. In those cases, however, ih which the gangrene follows injury of the 
femoral artery iis below Poupart’s ligament, Guthrie advises that the 

‘Sinpuitation sliould be done below the knee, where the gangrene usually sto] 
Tf the Baoerece jibes with cedema or serous infiltration of the 
the amputation ld be done high up—at the shoulder-joint, or in 
he wu third of the thigh. In these cases a large number of vessels 
jally require ligature, having been enlarged by the collateral circulation. 
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et been made into it under this supposition. The true 
of the: par miny usually be recognized by observing 
tah in a arteries at lower point is absent, that there is great 
of the limb from pressure on the veins accompanying the artery, and 

that the tamor is situated i in the line of one of the main arterial tranks. 
relief experienced by the patient when the main trunk above 

the tumor is compressed may in some cases aid in the diagnosis, but too much 
reliance must not talacedl n this, as the pain of an acute abscess may 
be to some extent relieved in the same way. In cases in which the dingabat 
pee eee jie made, the aspirator may be used. If pure blood is with- 
pieces qonntition, the diagnosis of aneurism would be confirmed; if 

ne ae |. it would be uncertain, as these might 
ca seta tissues round san abscess; if pus mixed with blood 
it might still be an aneurism if the tumor had 

Lay ‘of time, a8 suppuration might be taking place round the 


tumors, if left to themselves, rarely undergo spontaneous cure, but 
rare in size until the integument covering ee sk and 
‘or the external wound, which has been temporarily plugged by 
gives way; Carer they inflame and su pacelas pola thug at Inst, 
uae on bursting, give rise to a sudden a of ae, which 
schy its rapid recarrence, prove fatal. ined obstrac- 
the artery and the pee on the get may cause 
Tey at an casi stage of the case. In some cases the 
of clotted blood and inflammatory exudation may give way, and 
blood extravusated into the arcolar tissue beneath the fascia of 
80 great as to cause death from syncope. 
@ treatment must be conducted on exactly the same plan 
as ‘of an injured artery communicating with an external wound; the 
aoe being that, in the case of the diffused traumatic ancurism, the 
ture in the artery opens into an extravasation of blood instead of upon 
irface. We must especially be upon ene ard not to be misled by the 
7 and not to attempt to treat this condition, resulting from 
or wabctancous Pe ion, by the mene that tis cab wit yak 
management of aneurism proper. In a pathological aneurism 
is contained within a sac, which, as will he eratindd shown, is 
for the process of cure oe the disease. In the diffused traumatic 
there ix no sac, properly speaking; and hence those changes to 
is necessary cannot take place. I doubt whether there is a case 
in which the Hunterian operation for aneurism, applied to the 
n now under consideration, has not terminated in danger or death to 
at, and in grievous disappointment to the Surgeon. 
treatment of diffused traumatic aneurism consists in laying 
w tumor by a stroke of the scalpel, removing the coagula, dissectin, 
cleaning out the artery, and ligaturing it above and below the woun 
y pe renony easy in description, is most difficult and tedious in 
nb ing : ns eel oe cavity at we wisi 
er tal with coagula; it is of n wit much difi- 
L ers prea under ae of these, and in the midst of 
~ ‘isorganized tissues; and when it is found, it is not always 
get a dipatars: to hold. ee will be or at ue aivide the operation 
stages: 1. Ex, e artery massing the ligature, 
The chou Be roddered bloodless, and an India-rubber 
pplied, whenever this is possible. If the artery can be so com- 
liffused aneurism may be at once laid open freely ; but if not, 
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| the pressure of the blood, the sac may rupture and 
Beintcaally Tete soon linet ‘by Tages of Goria, Seprcied 

it is soon layers rin dey 
m id thi ieee through it. ‘This tumor, usually of cootinaes 
_ consistence, pulsates Sagniey with the beat 
a hava dating bruit, | Both of which cease when the artery 
eee, is compressed. This form of circumscribed traumatic aneu- 
rism moat commonly occurs from punctured wounds of small arteries, as the 

, plantar, *, radial, and ulnar, 

1 Treatment to be adopted depends upon the size and situation of the 
artery with which the tumor is connected. If the artery be small, and so 
situated that it can be pee ee Be sub- 
sequent pyretnesito the patient, m the 

Aatgrcks be laid 0 open, 


out, and the vessel ligatured 

tha re above and below the wound in it. If thet tumor 

a, as in the palm, that it would be 

to the integrity of the 

putea ana to paaikops it oj ce the ucieron opera- 

pent dooe i teal be prtroet hol 

iy. in a case (Fig, in whiel 

the brachial was ed for an aneurism of this 

kind in the mu the thumb, following serious 

to the hand from a powder-flask vor te 

it is connected with the su ‘ial palmar 
— Thay Pepa poly Berra 
| operation tumor open, taking me 

out coagula, and ligaturing the artery at the seat Fig.104,--Cirowmscribod Trau- 


of Ps matic Aneurism in Ball of 
Tear but rarely that this form of traumatic Thumb uftor a Powder-flask 
aneurism is Reewerted with a large artery; when Explosion, 
it is, the vessel may be ligatured above, but close 
to the sac, in the pease mray ag in the next variety. If this form of trau- 
‘matic aneurism have increaséd greatly in bulk, so that the skin becomes 
Utaad iecalored, or if inflammation ensue, and symptoms of impending 
‘suppuration take place around it, then it would be useless to ligature the 
emia the coo as this would, certainly give way, and secondary 
follow. Here the proper course is to lay open the sac, turn out 
then an tie the artery above and below the part that is wounded, 
form of circumscribed traumatic ancurism is of rare occurrence, 
and arises usually from a small puncture ina large artery, a8 the axilla: 
the carotid. The vessel bleeds freely ; but, the hemorrhage being ccomadine by 
pressure, the external wound and at in the artery close, The cicatrix in 
the gradually yields, forming, at the end of weeks or months, a tumor 
bh , dilates, and pulsates eccentrically, with distinct bruit, having 
me that characterize an ancurism from disease, and having & 
‘#ac continuous with the outer coat and sheath of the vessel, It is at first soft 
and meapranila on being squeezed, but becomes harder and firmer, and 
cannot be so lessened after a time. It consists of a distinet circumscribed 
= formed by pie yeding of the cicatrix in the external coat and sheath of 
tid no bi ep teing effitsed into the surrounding tissues. 
will vary according to the size of the tumor. If this be 
ane ‘but moderate in size, it consists in the ligature or compression of the 
artery poe eee in accordance with the principles that guide us in 
the treatment of ancurism from disease; though, from the healthy state of the 
FOL E20 
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coats of the vessel, the artery may be ligatured as near as possible to the 


sac. 

As there is a distinct rite sac in these circumscribed aneurisms, the 
changes that will be described in the chapter on the Treatment of Ancurisms 
in © place; the tumor gradually becoming consolidated, and 
eventually absorbed. Id, however, the aneurism have attained an 
enormous magnitude, or should it, from being circumscribed, have become 
diffused by the rupture of the sac, then the tumor must be laid freely open, 
the coagula turned ont, and the artery ligatured as in the ordinary diffused 
aneurism. ' 


ARTERIO-VENOUS WOUNDS. 


A wound in an artery may communicate with a corresponding one in a 

contiguous vein, giving rise to two distinct forms of disense—A. 
Variz and Varicose Ancurism. These preternatural communications, which 
were first noticed and accurately described by W, Hunter, were common 
formerly at the bend of the arm, as a consequence of the puncture of the 
brachial artery in bleeding; but they have been met with in every part of 
the body in which an artery and vein lie in close juxtaposition, having been 
found oveurring as & consequence of wounds of the subclavian, radial, carotid, 
temporal, iliac, femoral, popliteal, und tibial arteries, The two forma of 
disease to which the preternatural communication between arteries and 
veins gives rise, differ so completely in their nature, symptoms, effects, 
and treatment, that separate consideration of each is required. 

AxrcnimaL VAncx results when, a contiguous artery and vein having 
been perforated, adhesion takes place between the two vessels at the seat of 
myury, the communication between them continuing pervious, and a portion 

the arterial blood being projected directly into the vein at each beat of the 
pulse. Opposite to the aperture of communication between the two vessels, 
which is always rounded and smooth, the vein will be found to be dilated 
into a fusiform pouch, with thickened coats. The veins of the part | tiem 
are considerably enlarged, somewhat nodulated, tortuous, and thickened. 
‘The artery above the wound is dilated; below, it is usually somewhat con- 
tracted. "These pathological conditions are evidently due to a certain quan- 
tity of the arterial blood finding its way into the vein, distending and 
irritating it by its pressure, and consequently being conveyed by the 
lower portion of the artery. 

‘The Symptoms consist of a tumor at the seat of injury, which can be 
emptied by pressure upon the artery leading to it, or by compressing its walls, 
Tf subcutaneous, this tumor is of a blue or purple color, of an oblong shay 
and will be seen to receive the dilated and tortuous veins, It will be found 
to pulsate distinctly with a tremulous jarring motion, rather than a distinet 
impulse. Auscultation detects in it a loud and blowing, whiffing, rasping, or 
Biniogenesd, usnally of a peculiarly harsh character, This sound has very 

n compared by Porter to the noise made by a fly in a paper-bag, 
and by Liston to the sound of distant and complicated machinery. The 
thrill and sound are more distinct in the upper than in the lower part of the 
limb, and are most perceptible if the limb be allowed to hang down 80 48 to 

B h ocal symptoms, there is usually some mus- 

cular weakness, together 1 diminution in the temperature of the part 
supplied by th red . 

tment. — A, ion, when once established, is stationary, all 

operative interferen d_be avoided, an elastic bandage merely being 

applied. Shoulda i more than this is required, the artery 

must be cut down upon and ligatured on each side of the wound in it. 
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|, it will not present the ordinary ancurismal signs, but 
zi an ordinary extravasation; from this, however, it may 
eee ret aktto rat, and by the edema of the 
arm, form slowly, the blood continuing fluid, there will be the usual 
‘sigus of aneurism, such as thrill and pulsation. In all these eases, there is 
u of the arm, with ie tendency to acre a plilearhis sy and 
tumor © parts amongst which it lies, witl 
Pthelimbited? pein 
7 Be eeea nies exi lazy anenrisms have a tendency to diffuse 
ives with great rapidity, filling up the whole of the hollow of the 
12) ee the pectoral muscles, and even up around the 
In cases again, when more circumscribed, the disease may 
spontaneously, as happened in cases recorded by Van Swieten, 
and Hodgson. In other instances again, the disease has remained 
: or has undergone consolidation under medical treatment. 
however, be considered sound practice to leave a traumatic aneurism 
of this artery without surgical interference, after the ordinary dietetic and 
plans of treatment have failed in effecting a cure, for it may at any 
Ut edeped diffused, or inflame and suppurate. 
Tho Treatment of traumatic axillary ancurism must depend on the question 
‘it be diffused or circumscribed, 
When a diffused traumatic aneuriem of recent origin, rapid formation, and 
oe etelape puncture of the artery, is mot with in the axilla, the treat- 
be conducted in the same way as that of a wounded artery, with- 
jun, in this situation, As Guthrie very justly obeerves, it can 
ake whether the puncture in the skin has healed or not—the 
condition of the artery must be the same. The tumor should be laid open, 
: turned out, the artery sought for, and ligatured where wounded. 
however, danger after this operation, either of secondary hemorrhage 
from the seat of wound by blood conveyed through the collateral 
veesels which open into the subscapular and circumflex arteries, or else of the 
limb falling into a state of gangrene. In either case, amputation at the 
shoulder and through the aneurismal extravasation is the only practice that 
holds out a chance of Jife to the patient. 
‘Tn diffused traumatic aneurism of the axilla from subcutaneous rupture 
‘or laceration of the axillary artery, the choice would lie between treating the 
ry by direct incision, and ligaturing the vessel above the clavicle. The 
‘of the vessel above the clavicle has been done three times, with only 


one recovery, two of the patients orig of Fanerene and secondary hemor- 
the ry | 


thage. In the successful case, secondary hemorrhage has occurred; and 
a ‘of the arm, which threatened, was prevented, and the patient saved, 
at the shoulder-joint. The result, therefore, of ligature is so 
5 ising, that few Surgeons would be disposed, in the face of these 
repeat this operation. 
The only other alternative consists of trenting the ruptured artery on the 
principle asa wounded one, disregarding the accidental complication 
0 wnbeutaneous accumulation of a few sof blood. ‘This, andoubt- 
_is the proper surgical principle on 
has been strongly urged by Guthri its advantage has been 
by the success attending it in ral cases in w! has heen 
d by Paget, Syme, and others, The operation consi i 
mibelavian above the clavicle, either by the pressure 
surface, or, as was done by Syme in his case, by previo making an 
i through which it could be more readily commanded; then 
the tumor open by « free incision through the anterior fold of the 














THE PALMAR ARCHES. 461 


or four days, it must inevitably cause gangrene of the 
which it bas been in contact; or, supposing the tissues are not 

a will set in as soon as the blood is admitted to 

" but too often been the experience of Surgeons after the use 
u a when it has been removed, a foul sloughy wound has been 
view, with diffuse inflammation spreading round jt, Under 

the artery cannot be safely occluded, and secondary 


ee likely to veeur. 
il, if all means fail, the Surgeon must full back on the graduated 
if well aud firmly applied, will often succeed in arresting 
. If it be loosely and jneftectually put on, it will be worse than 
proper mode of putting on this compress is as follows: A tour- 
- been applied on the brachial artery, the wound must be care- 
‘ign bodies, and wiped dry; each finger is then to be 
|. A wooden splint is then to be put on the 
rearm. A firm well-made 


ient should then be put to 
end of eighteen to twenty-four hours the 
ly removed without disturbing the splint or the com: 
Soy saree as to keep the hag es in 
jout pressing strongly enough to empty 
is sometimes Secearundelion? the cdrauatlie 
controlled by a ring-tourniquet, applied on that 
ich appears most to correspond with the arch 
rachial itself; or the elbow: may be forcibly 
oa to the arm in this position, so that the 


u the shoulder. These precautions are, however, unnecessary, 
Lear ly applied; but they may with advantage be et 

has been relaxed. The compress may be left 
aida , unless there be redness, swelling, and pain, 


for five or 
the formation of pus beneath it, when the sooner it is taken off the 
’ id the wound be found healing and looking well, there need be 
of further ; but should the palm be sloughy and infil- 
there will be a considerable risk of the bleeding recurring. Under 
circumstances, it is useless again to resort to compression, and other 
emp! 
‘Should an ineffectual attempt have been made to arrest the primary hem- 
or should the case not be seen until several days have cpa, when 
“hemorrhage has occurred, and the palm has become infiltrated and 
‘swollen, pressure can no longer be borne upon the seat of injury, and it is 
tselesa to endeavor to search for the injured veasel in the midat of sloughy 
‘and infiltrated tissues, through a narrow wound which cannot be enlarged 
without danger of seriously injuring the hand. In these circumstances, it is 
to deviate from the ordinary rule of practice in wounded arteries, 
and the Hunterian operation must be Tactical the Bararon may either 
ie both arteries above the wrist, or at once deligate th shial. Both 
methods of treatment have their advocates. efer the simultaneous 
ligs of the two arteries of the forearm, jus » the wrist, where they 


Hd 


are superficial aud very easily reached. In several cases under my care, the 

radial and ulnar, iacsedlately above the hand, have been tied at the same 

time with rie success, and I have never seen a case in which this 

operation has ; but should hemorrhage occur after it, as might happen 
aie 
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e traumatic aneurism have assumed a circumscribed character, it 
treated on the ples laid down for this form of the disease, the 
being: red above the tumor; and cases are not want- 
of the success of this practice, . 

< onally, though aa dace i a Varicose Aneurism is formed 
eee kare of thigh, as the result of wound of the artery 
‘and yein in this situation. It usually presents the ordinary characters of 

this disease, but some eee tvon have occasionally been met with.‘ 

Se eaer bey , there was a wavy motion in the femoral vei 

on the uninjured arising from the blood in the wounded vessel commu- 
@ thrill upwards to that contained in the vena cava. In a case 
u y Morrison, it is stated that a tumor, as large as the human uterus 

at the! ‘month of pregnancy, communicated with the injured vein, 
The Treatment of this disease aisoupen ue unsatisfactory, Of four cases 
in which the external iliac artery was tied, a fatal termination occurred in 
every instance: two of the patients dying of gangrene of the limb, and the 
remaining two of secondary hemorrhage and consecutive pneumonia. It 
has consequently been proposed by Guthrie that the tumor be laid open, and 
the artery secured above and below the aperture in it. As this plan has 
never been fairly put into practice, it would perhaps be useless to speculate 
‘on the chances of success likely to attend it. The danger of a fatal gush of 
blood on laying open the sac, which in former times would have made most 
hesitate to venture on such an operation, has now been completely 

ed by the use of the avrta-compressor. 

7 or THe Leo anp Foor.—Deep stabs, cuts, and gunshot wounds 
‘of the leg may be followed by profuse hemorrhage from a wounded artery. 
‘Tt may not always be to determine with accuracy which of the arteries 


‘is wounded: whether it be une of the tibials, the peroneal, or only large 
branches. This is more paresis the case when, in consequence 


mascular 
of fracture, a pa extravasation of blood forms in the calf. When 
there is an open wound, the direction taken by it will probably enable the 
Surgeon to solve the question. 
Ag the Treatment of arterial bleeding from the leg—whether calf or front 
—th may, especially if it be not very profuse, try to arrest it by 
ress, adpattioe: Should these modes fail, recourse must be 
ia ea Posterior Tibial Artery is wounded, there is no reason to 
doviate from the asuul principle of treating primary hemorrhage from a 
m artery, viz,, to cut down on the vesiel at the seat of injury, and tie 
. and below the wound in it, The same rule of treatment applies to 
‘Wounds of the Anterior Tibial and Peroneal Arteries. In performing this 
ion, if the posterior tibial be wounded in the upper two-thirds of its 
i irgeon will have to cut freely of, or through, the 
of the calf. This he must do in the direction of their fibres, injurin, 
by transverse incision as little as possib) d, by taking the track of 
as his guide, the bleeding vessel will at last be reached, and must 
e tied in the usual way. Such an opera 
i1 lar limb that is infiltrated bh 
‘is in the highest degree difficult. I 
are ical, and reached with cot 
n the rhage is not primary, but con 
have formed, with or without external 
o enamels a 
artery with success. e artery 
or, which would, I think, be better in suc 
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on this sul gery] T have observed the following 
th was 
jugular vein bet in the neck, and puncturing it 
the flux and reflux of the blood are plainly discernible, 
Sattpmnacha nm a 
iar or ing-liqui ing sou! nature 
arly onthe pe and the situstion of the opening in 
tent: heen time « few bubbles of air are seen to be mixed with 
Soa at oe orifice in the vein. The entrance of the air is immediately 
8 struggle, aden the deeper inspirations of which, fresh quan- 
i ofa ui ian, ¢ entrance of exch portion being’ attended by 
the peculiar sound leseribed. On listening now to the action of the 
ee ee churni fee ee will be heard, synchronous with the ventricular 
aie tine rales will, if “Hien to the parictes of the chest, foel at the 
me ner peclae bubbiing, rilling, or yasping sensation, occasioned by 
being, as it were, whipped ther amongst the column 
ee <1 chorde tendinew, As the ee luction of air continues, the 
circulation becomes gradually more feeble and languid; the heart’s action, 
however, being a as forcible as natural, if not more so, The animal 
soon becomes unable to stand; if placed upon its feet, it rolls over on one 
side, utters a few plaintive cries, is convulsed, extrudes the feces and urine, 
aud dies If the thorax be rieriah opened, it will be seen that the 
heart's action is continuing regularly forcibly, and that the pulmonic 


cavities, though filled, do not appear distended beyond their ordina 
occurs, as I have shown in a paper on this subject, publiebed in the 

168th nomber of the Edinbergh Medical end Surgical Journol, in conse- 

wie eat the sir and blood being beaten up os in the right cavities 


heart into a spumous froth, which cannot Lares through the 
monary vessels; hence there is a deficient supply of blood to the brain 

Leet centres, and fatal syncope comes on, attended usually by con- 
vulsions, In addition to this, the frothy mixture in the ventricles has not 
resistance to press upon and to close the valves of the heart, and 

€ organ svon comes to a standstill. 

nous Exrry or Ark rxTo THe Verss or Man is attended by 

two distinct sets of phenomena: one of a local, the other of « constitutional 


“Local Phenomena.—These consist of a peculiar sound, produced by the 
entrance of the air, and of the appearance of bubbles about the wound in 
the vein. The sound is of « hissing, sucking, gurgling, or lapping character, 

fails to indicate the serious nature ‘tthe accident as has occurred. 
m once heard, whether in man or in the lower animals, it ean never be 
along ‘Tt has fortunately files to my lot to hear this sound in the 
ethics on one o¢casion on! py ts ‘a patient who had attempted suicide 
throat. The wounded internal jugular was being raised for 
of = ea ligature passed under it, when a loud hissing and 
gu rd, and some bubbles of air shop about the 
aimee patient became faint, and greatly oppressed in his breathing. 
was eaaacaly Lapa the dhintuess gradually passed off, 

and no bad consequences ens 
iets ar are usually very marked. At the moment of 
parce air, the Bees! is seized with extreme faintness, and a sudden 
about the he usually screams out or exclaims that be is 
is dyspneea, purely 
se of dy ad yeni 


You. 1.—20 
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nearly eet pee heart’s action is Isbored and rapid; the 
pupile are widely dilated. ith commonly results, but not instantaneously, 
in many cases at least. Greene has ¢ollected 68 fiatal cases of this accident; 
24 died almost immediately, the rest at periods pire three hours to 
seven days. Beauchesne’s case lived a quarter of an the occur- 
rence of the accident; Mirault’s between three and four hours; and Clemot’s 
several hours, Atmongst the other recorded fatal cases, I have not been able 
to find any but vague statements as to the length of time during which the 
patients survived. ; 

If the patient survive the immediate effects of the accident, he may prob- 
ably recover without any bad symptoms, as ae in the case to which 
LT have referred ise Ge the University College Hospital, and in an 
instance recorded by B. Cooper. In some of the cases that survived some 
days, the fatal result is said to have been due to bronchitis or pneumonia, as 
ha) to the patients of Roux and Malgaigne. 

—The cause of the spontaneous entry of air into the veins has been 
very completely investigated and determined by the French Commission, If 
we open a large vein at the root of a dog’s neck, near the thorax, in which 
the venous alt or flux and reflux of the blood, is perceptible, we shall see 
that air es in at each inspiration—but only at this time—never ny 
entry during spleens ‘This is owing to the tendency to the formation 
vacuum within the thorax during inspiration. ‘This suction action, or 
“venous inspiration,” is confined to the large vesselsin and near the thoracie 
cavity, sol alee by the collapse of the coats of the veins at a little dis- 
tance from this. If the veins were rigid tubes, it would extend throughout 
the body; but as they are not, it ceases where the coats collapse. It is indeed 
practically limited to that part of the root of the neck and the axilla where 
the venous flux and reflux are percept and the space in which it occurs 
has been termed the “dangerous region.” But, in certain circumstances, air 
oa spontaneously gain admission at points beyond this. 

tis well known that what is called by the French Surgeons the “ canal- 
ization” of a vein, or its conversion into a rigid, uncollapsing tube, is the 
condition whiel most favorable to the introduction of air into it. Indeed, 
except in those situations in which there is a natural movement of flax and 
reflux of the blood in the veins, this accident cannot occur unless these vessels 
be canalized, or, in other words, prevented from pieee This canalization 
of the vessel may be occasioned in a variety of ways. Either the eut vein 
may be surrounded by indurated areolar tissue, which keeps it open like a 
hepatic vein; or the coats of the vessel may have acquired, as a consequence 
of inflammation, such a degree of thickness as to prevent their falling together 
when divided. Then, again, the principal veins at the root of the neck have, 
as Bérard has pointed out, such intimate connections with the neighboring 
Sawn structures, that they are constantly kept in a state of tension, 60 
at their sides are held apart when they are cut across. The contractions 
of the platysma and other muscles of the neck may likewise, as Sir ©. Bell 
has shown, have a smilar effect. In removing a tumor, algo, situated 
about the neck, the traction exercised upon its pedicle may, i contain 
i i jorarily canalized; especially if the section be 
naverse direction, when the wound will be 
: traction of the surrounding tissues. This ey 
of the incision in the i in ry the position that is neces 
sarily given to the head and ar I operations of any magnitude about 
the ders and nec! introduction of air into a vein will be 
the angle of a wound, the vein being 
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ited en when the flaps that form the angle are 
nal ‘in which wir hns gained admittanco into the veins during an 
” these were in one or other of the above-mentioned condi- 
Beauchesne’s case, air was introduced in consequence of 
| of the external jugular, immediately above the right 
cluvias ‘in a state of tension, during the removal of a portion of 
the clavicle. In a case that occurred to Dupuytren, a large vein connected 
with a to and communicating with the jugular, was cut at the last stroke 
t ‘whilat the tumor was being forcibly drawn up. ‘The vein was 
found | mat to the sides of a sulcus, so that it remained gaping when 
cut. Ina case related by Delpech, there was thickening of the coats of the 
‘it See J it to gape like an artery. In Castara’s case there was 
i i a vein, which opened into the subscapular, whilst the 
tumor was being raised up. In Roux’s case a vein in the neck was opened, 
‘whilst a tumor, which was being removed from that region, was being forcibly 
raised in order to dissect under it. Ulrick saw the accident occur in conse- 
of the incomplete division of the internal jugular vein, which was 
# tumor in the neck. A similar case happened to Mirault, of 
on: aarcipinalt at fad being divided to half its extent, A case occurred 
i rren, in which the air entered by the subscapular vein, the coats of 
‘which were healthy, but in a state of tension in consequence of the position 
of the arm; and another, in which the same accident happened from the 
division of a small transverse branch of communication between the external 
jugular, whilst in « state of tension, Mott, whilst removing a 
ann. id pcaceanel the — vein, 1Eirlitic si ‘state of 
in consequence 6 position of the patient's | When air was 
introduced. A case is related by Mal igne in which this accident happened 
jucnoe of the incomplete section of the external jugular vein, which 
was in a tamor that was being removed. in alao relates acase 
in whieh air entered in consequence of the puncture of the internal jugular 
whilst he was removing a tumor from the neck. 
in whieh the condition of the wounded vein was particularized, 
nly what is the state of the vessel and of the surrounding parts that 
ly to favor the occurrence of the accident, and consequently what 
‘the Surgeon should particularly gaard against in the removal of tumors 
about the neck and ders, viz., incomplete division of the veins, and the 
forcible traction on the diseased mass at the moment of using 
the scalpel. In removing tumors from the neck and shoulder, it is in many 
“eases impossible to avoid drawing them forcibly upwards or forwards, in 
ost ad at their deeper attachments; but if this be necessary the cheat 
should, reasons that will immediately be pointed out, be tightly com- 
#0 that no deep inspirations may be made at the moment that the 
: ) being used, or before « divided or wounded vein can be effectually 
_ Preventive Treatment.—In the preanssthetic days, the accidental entry 
a vein during an operation was of more common occurrence than 
. When « patient was under the knife, the respirations were gener- 
ys and restrained, the breath being held, whilatevery now and then 
gasping inspiration; at which moment, if a vein were opened 
a which the pulse was perceptible, or which was canalized, ¥ i 
sacked in; and,as has already been aaid, in quantity and for: 
‘the depth of the inspiration. In these circumstances, 
r 6 introduction of air into the veins was ol 
oD ‘that the chest and abdomen should be so 
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tmouth, any material quantity of air can be remoyed, He 
hen the tube is introduced into the right auricle, much more 
constantly withdrawn. These considerations, then, should, 
ingeon hesitate before having recourse to such » hazard- 
dure. 


ion of the cheat, however valuable 

can, when it has once been intro- 

in removing it from the circulatory 

eannot, ny compression that we may employ, squeeze the 
air out of the heart. But compression may not only be productive of no 
pares pot, but may even occasion much mischief, by embarrassing still 
af already weakened respiratory movements, and thus interfering 

with the due aération of the small quantity of blood that may yet be 


Jungs. 
(sar aol artery can by no possibility be produetivé of 
e arterial g 


aversing the 
iy ishing the already too smali quantity 


the system. prewar jugular vein may, perhaps, 
toa certa ashes serviceable, by Lach ot ne right ares 

heart, as John Reid hax shown it to be capable of doing; and it has been 
recommended by Cormack on this account. Lastly, frucheotomy cannot be of 
the least service, as the arrest of the respiratory function is secondary, and 


me Whee ‘then, are the measures that a Surgeon should adopt in order to 
vent the occurrence of a fatal termination in those cases in which air has 
recally introduced into the veins during an operation? Beyond a 
first thing to be done is to prevent the further ingress of air, by 
‘the wounded vein with the finger, and, if practicable, securing 
a ligature. At all events, compression with the finger should never be 
; as it has been shown by Nysten, Amussat, Magendie, and others, 
is only when the air that is introduced exceeds a certain quantity, that 
ensues. All furthor entry of air having been thus prevented, our 
should be to keep up a good supply of blood to the brain and 
and thus maintain the integrity of their actions, The most 
of accomplishing this would probably be the plan recom- 
ier; who, believing that death ensues in these cases, as in 
a t upp of blood tothe brain, recommends 
compression of the aorta and axillary arteries, so as to divert the 

n ‘the blood that may pass through the lungs into the arteri 
coats ga This appears to me to bea very valuable piece of advice, 
be the most effectual way of carrying out the indication, The patient 
should at the same time that the compression is being exercised on his axil- 
Sales aorta, or, if it be preferred, as more convenient and easier 
‘the last, on his femorals, be placed in a recumbent position as in 
ordinary fainting, 8 as to facilitate the afflux of blood to the head. The com- 
of the axillary and femoral arteries may readily be made by the 
two of the assistants who are present at every operation of impor- 


‘the fulfilment of the second indication, that of maintaining the 
G | heart until the obstruction in the capillaries of the lungs can 
bedrercome or removed, artificial respiration should be resorted to as the 
means of keeping up the action of that organ. It seems also 
‘circulation through the lungs, and thus to relieve the right side 
Por the purpose of keeping up artificial respiration, Silves- 
‘the best. Before employing it, it will be necessary to remove 
compresses the chest, or interferes in any way with the free 


tance. 
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not affected. The division of a purely sensory nerve, such as the fifth, com- 
pletely abolishes sensation in the area it sarpiien but does not necessarily 
cause any serious disturbance of nutrition, although, from the loss of sensi- 
bility, mole is more exposed to suffer from injuries than a healthy one. 
Arloing and Tripier have shown by experiment that in the case of the division 
of a superficial sersory nerve, the neighboring cutancous nerves which com- 
moanicate with the terminal branches of that divided, rapidly nasume its 
functions, so that sensibility may return in a few days without repair of the 
divided nerve. After the division of a com nerve, the nutrition of the 
“bree! by it is seriously modified. It becomes congested, bluish, and 
colder than natural, ‘This fill of temperature is often very marked. Thas, 


T found in a woman who was under my care for a wound of the forearm, by 
which the ulnar nerve had been divided, that, twenty-one days after the 
injury, the temperature between the ring and the little finger of the injared 
side was 9° Fuhr. below that of the same spot in the opposite hand. Some- 


times the part becomes edematous; the skin often becomes rough, and peels; 
or, in other cases, it is smooth, red, and shining, the nails grow badly, and 
are brittle or sealy. Chilblains readily form from slight exposure to cold, 
and they frequen Oe become vesicular or slough, leaving sluggish and un- 
healthy aleers. ‘ounds in such heal badly, and are liarly prone 
to be affected by unhealthy spreading inflammations. If the patient be a 
growing child, the development of the affected part will be more or less com- 
pletely arrested. 

‘The changes in the muscles in these cases are of great importance. From 
the moment the nerve is divided, all voluntary power is of course lost. Ex~ 
periments have shown that up to the fourth day in mammals, stimulation of 
the lower end of the divided nerve will cause contraction of the muscles. For 
about the same time in the human subject it will be found that the museles 
reapond more readily than natural to the faradic current, but after this the 
irritability of the muscles to the current becomes ually less, while at the 
same time they waste distinctly. At the end of some weeks, the muscles 
cease entirely to respond to faradiam. With the continuous current slowly 
interrupted, the course of events is as follows: first, the muscle responds too 
readily for a few days, after which the irritability of the muscle gradually 
diminishes until it disappears entirely. This takes place, however, very 
slowly, the muscle frequently continuing to d_to the continuous cur- 
rent, slowly interrupted, for many months after the faradic current has 
ceased to act. These reactions are most useful guides in dingnosis, prog- 
nosis, and treatment. As the muscle becomes flabby and wasted, 
ities of various kinds may ensue, from the disturbance of the gi! balance 
of antagonism between the different sets of muscles of the limb. 

If union takes place between the opposite ends of the divided nerve, the 
various phenomena that have just been described gradually subside, and 
complete restoration, first of senzation and afterwards of motion, with a return 
to the normal nutrition of the part, eventually takes place. In many cases, 
however, especially if a piece of the nerve have been removed, or if the 
wound in which it has been divided heal by the second intention, recovery 
fails to take place. Sometimes, under these circumstances, the nerve at the 
seat of its division becomes lap aatat in a mass of dense cicatricial tissue, 
and its central end becomes bulbous, just as in similar conditions in stumps, 
and it may then become the seat and the source of the most intense sufferings 
—neuralgic pains darting like electric shocks downwards to the terminal 
hranches and upwards slong the trunk of the affected nerve. 

Pathology.—If a nerve be completely divided, its two ends retract 
slightly—not more than a sixteenth of an inch. In eases that have been 
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days while the youny connective tissue which forms the preliminary bond of 
union is bein; |. Silk, which would not be absorbed 
weeks, would ly to cause some irritation and possibly severe 
neuralgia. The bei should be either a common darning-needle, which, if 
perme 80 easily be bent into a curve in the flame of  spirit-lamp, and 
hard again by being dipped in cold water; the ordinary flat surgical 
needle, with its cutting edges, needlessly damages the fibres of the nerve. 
‘Three or four sutures having been a |, according to the size of the nerve, 
the wound must be closed and treated by some antiseptic method, if possible; 
union by the second intention being fatal to success. The limb must be put 
in such 4 position as ene to relax any strain on the nerve. In about 
half the cases treated in this way, good union will be obtained with restora- 
tion of function. If the first attempt fail from suppuration in the wound, 
another attempt may be made later on as a seeondary operation. Lastly, if 
“the nerve have been divided, the wound long healed, and no repair have 
taken place, a secondary operation may be performed with a hope of success 
even at a very remote period after the injury. Such operations would, how- 
ever, be probably useless if the muscles supplied by the affected nerve failed 
to respond to the continuous current slowly interrupted. The operation is 
pesemed by exposing the nerve freely. Its central extremity will usually 
found by ite bulbous condition, which can readily be felt; the lower end 
is often atrophied and more difficult to find. The ends of the nerve may 
then be pares as to remove the dense scur-tissue with which they are 
covered, but no more should be taken away than is absolutely necessary, 
After this they are sutured as in a fresh wound. This 0 has been 
successfully performed by Jessop in a case of wound of the ulnar nerve, 
which had happened some years before. Wheelhouse, in 1875, cut down 
upon the sciatic nerve in a case in which it had been wounded by a se 
nine months resricua ‘The limb was completely paral: and useless; 
the muscles were much wasted and their electrical irritability almost lost; 
the ends were two inches apart, the upper large and bulbous, and the lower 
slightly atrophied. The bulb was removed from the central end, and both 
e pe till healthy nerve-tissue appeared, and then brought together 
ith fine catgut sutures. It was only by dlexing the knee forcibly that the 
ends could be got into sufficiently close apposition to allow of the sutures 
being tied. Sensation returned in about a month, and then the leg was 
padeally straightened. The sensibility remained unimpaired, and motion 
returned soon after. At the end of three months the patient could walk 
with the aid of a stick; and two years afterwards, although the limb had 
ea pe its full size, he could work in the fields and walk without arti- 
2 Treatment of the Paralyzed Limb.—In all those cases in which the 
nerve is not completely divided, treatment of the paralyzed parts is alone 
possible, the object being to prevent wasting and to maintain the nutrition 
of the limb in such a way that, when restoration of the nerve takes place, 
the muscies shall be in a state to respond to the influence of the will, 
Moreover, much can be done by judicious treatment to maintain the tem- 
foal to avoid the formation of chilblains or other sores, to prevent the 
velopment of deformities, and in children or young subjects to keep up the 
growth. In order to keep up the nutrition and to overcome the congestion 
which is always met paralyzed part, it must be made of a healthy 
red color at least twice a d: There is no more efficient means of doing 
this than by the use of p electric current. The sponge-holder 
connected with the positive he battery may be apphed over the 
course of the nerves, while the limb is freely sponged with the other, At 
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(Fig. 169), from ease in which Drs. Sands and Seguin, of New York, ex- 
Sper the cords which go t form the brachial plexus, close to the interverte- 
bral foramina, illustrates well this compression of the nervous structures 
by dense masses of interfascicular areolar tissue greatly hy, ihied, and 
permeated by dilated bloodvessels. In extreme cases the disease is said to 
Seen Ha oor Suits slesiee Su mle See ae 
Lia dra mptomns of traumatic neuritis are intense pain a1 
tenderness in the cof ihe affected nerve, Sensation is variousl: Fnodified 
in the parts supplied by the nerve; there may be numbness, or tingling, or 
anwsthesia; in other cases there may be intense neuralgic pain, - 
ally there are spasms, but more commonly there is or of 
some of the muscles supplied. Poore has shown that in « con: pro- 
portion of the cases which have come under his care for loss of writing 
power, tenderness has been found in the course of some one or more of the 
nerves of the arm, and on tracing the history, the origin of the affection was 
Rs anally found to be a strain or other injury. In another case 
Pe jim, the whole brachial Bisak in the axilla became intensely tender 
ra violent strain of the shoulder, The patient's sufferings were very 
great, and nothing gave him much relief. At last, after prolonged rest, the 
symone subsided, and it was then found that the serratus us was 
paralyzed. Finally, this also recovered. In hysterical patients, the symp- 
toms are often greatly exagwerated. 

Treatment.—In the early and painful singe of the disease, seer 
n0 geod in fact, it may aggravate the mischief. The tender nerves should 
be freely blistered, and the affected limb put at perfect rest. If any comsti- 
tatir condition, as gout, rheumatism, or syphilia can be found, it must be 
treated by appropriate means. These cases are always chronic, often lasting 


many months re the symptoms disappear. In others, all milder means 
having failed, surgical oj ms of various kinds have been undertaken for 
the relief of the patient. These operations are of three kinds: 1, Excision 
of the bulbous ends of the nerves in cases of neuritis following ee 


2. Division or excision of a portion of the affected nerve; and, 


or Brake 

a ion of the Bulbous Ends of the Nerves.—This has been under- 
taken usually under the impression that the bulbous end was the seat of the 
mischief. In some eases, no doubt, a painful stump is due to implication of 
the end of the nerve in the cicat and then relief is given by the opera- 
tion. If the symptoms are, however, due to true chronic ascending neuritis, 
this caer although occasionally giving relief for a short time, is never 

ve of a cure, 

2. Division or Excision of portions of the Nerve—The smaller nerves of 
the limbs have been Sieraetl! divided or partially excised, in cases of per- 
sistent traumatic neuralgia, The larger nervous trunks, such as the median, 
musculo-spiral, and ulnar, have been treated in the same rar in the uppers 
and the external popliteal, and even the sciatic nerve in the lower limb, has 
been partially excised az a last resource in extreme cases. ‘These operations 
have in some cases effected a [eta cure, in others they have been 
followed by temporary relief only, 

Tt was reserved for’ Sands, of New York, to remove a section of the whole 
brachial plexus close to the exit of the nerves from the spinal column. This 
waa done ina lad eighteen, whose pass aro: had been seriously injured 
in firing asalute. The arm was amputated, but the putiont suffered the most 
agonizing torture from chronic nerve-lesion high up in the limb. So 
were his auffsrings that he became uncontrollable in his actions, and, though 
perfectly sane, gave way to fits of the most intense excitement, The ope- 


Nerve- 
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likely to reeur, even if the displacement has been 


of the Biceps. Callender described a case of this acel- 

‘in and inability to move the biceps or even the 

seemed to droop forwards. The tendon could 

the inner side of its groove. It could be replaced, but no 
ld keep it there. . 

dons at the Wrist have been displaced. They are usually 

culty by the means above described. The parts must be 

r about two weeks, by means of splints and properly arranged 


= of the Back, or of the back of the neck, are occasionally 
a Peace tah sities ote hy,frta: preseare rat Mpa 
Epes carries out the movement that gives him pain, 
é of the Peroneous Longua may slip out of its sheath behind the 
Sapa ora being torn in some violent twist of the foot inwards. 
Ph is liable to recur, and is often a source of much discomfort and 
ten lameness, The treatment consists in the first instance of absolute 
‘fixity of the foot for some weeks in plaster bandages or splints, to give time 
for the sheath to consolidate. To prevent recurrence, a spring clip should 
‘be worn, 80 as to the tendon against the fibula, 
# AND jON.—Subeutancous rapture of muscles and tendons 
ot unfrequently occurs, not so much from any external violence, as from the 
contraction of the muscle rupturing its own substance. The rupture may 
‘gcour at one of four points: in the muscular substance itself; at the line of 
tion between the muscle and tendon; through the tendon; and, lastly, 
reek Ger of inserti <i jon of the Abend or eee mitt san 
| enses, the ru occurred at the point of 01 e tendon 
from the muscle 13 Het and in the renal 8, shoveaaecld iteelf was 


These ru ‘occur mist commonly in middle-aged or elderly men who 
hhaye lost the elasticity of youth, though their pipes strevgth is unim- 
t the moment of rupture, the patient usually experiences a sudden 
if he had received a blow, and sometimes hears a snap. He becomes 
use the injured limb, and at the part where the rupture has occurred 
hollow or pit, produced by the retraction of the ends of the torn 

® the belly of which contracts into « hard lump. 
‘accidents, though troublesome, are ‘seldom serious. The tendo 
P Beorves cere extensor of the thigh, the triceps of the arm, the 
cep toid, the rectus abdominis, are the tendons and muscles that 
noat commonly give way, with the relative frequency of the order in which 
_ Musoles and tendons may be cut across accidentally or purposely in almost 
any part of the body. Seiichi ficiea thereitsalveaye anccualdarala 
ount | eres of the wound, owing to the retraction of both enda, if a 
, and of the muscular end only, if a musele be separated 

‘itu tendon or the tendon cut across. : 


. the clot is penetra: 
and is soon decolorized and absorbed, till 
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sheath, and surrounding the cut ends of the tendon. ‘This mass will be 
found to be Ssipeed of small round cells, with a homogeneous intercellular 
substance, mixed with which may be here and there seen some remains of 
the Blase aol: em Lveta penetrate a ae tba alte ee 
undergoes the ordi changes observed in t of granulation- 
tissue into fibrous tone By experiments upon animals, Paget showed that 
by about the fourth or fifth day the bond of union has beeome more defined 
in outline, and forms a distinct cord-like mass between the ends of the 
tendon, and the microscope shows that the cells have lengthened out and 
become spindle-shaped, so that the tissue appears fibrillated; in the course 
of two or three more days, it becomes tough and filamentous; after this, the 
tisue gradually perfects itself, until it closely resembles tendinous stracture, 
though for some time it remains dull white and more cicatricial in a 

ance, The strength of this bond of union is ed pert Me 

found that the tendo Achillis of a rabbit, six days after its division, required 
a meee of twenty pounds to rupture it. In ten days the breaking weight 
was fifty-six pounds, Divided muscles unite in the same way as tendons, 
but less quickly, and by fibrous cicatricial bonds; Weber, Gussenbauer, and 
others have, however, recorded observations which tend to show that under 
eee conditions gradual regeneration of muscular tissue may take place 
in the scar, 


‘The principle of treatment in these cases when the injury is 
subcutaneous is extremely simple; it consists in relaxing the muacles by 
eater 80 as to approximate the divided ends; and in maintaining the 
imb in this position tor a sufficient length of time for proper union to take 
place. If muscular relaxation be not attended to, the uniting bond will be 
elongated and weak, and, pane altogether inefficient. Stiffness and weak- 


ness are often left for a length of time—for many months, indeed—after 
union has taken place; very commonly, owing to the adhesion of the divided 
tendon to its sheath, and of this to the neighboring soft structures. Warm 
sea-water douches, followed by methodical friction, will greatly tend to re- 
store the suppleness of the part. If the stiffness does not readily yield to 
milder treatment, the adhesions must be broken down by furcible movement 
of the part under an anwsthetic. By the end of one month after the injury, 
there will be no fear of tearing through the bond of union while so doing. 

‘Tendons or muscles divided in an open wound muet be treated eae 
diate suture. Either chromic catgut or antiseptic silk sutures may be used, 
the former being preferable; the wound should be closed over them, the limb 
placed in such a Aad as to relax the tendon, and every effort made to 
obtain union by firat intention, If suppuration takes place between the 
ends of a divided tendon, the bond of falas if any is developed, is almost 
always imperfect, aud the divided ends form the most hopelessly firm adhe- 
sions to the surrounding parts. Should — pus form in the wound, there 
is great risk of its burrowing widel the sheath, or in the loose areolar 
tissue surrounding the divided tendon, accident which may be followed 
by sloughing of the tendon, or which, t be avoided, must necessarily 
lead to the formation of extensive and adhesions. 

Twrveres or Sexctar Muscues Axp Trxpoys.—W hen the tendo Achillis 
is ruptured, the best mode of treatment consists in the application of an 
apparatus formed of a dog-collar placed round the thigh ubove the knee, 
from which « cord is attached to « loop in the back of a slipper; by shorten- 
ing this cord, the leg is bent on the thigh, and the foot extended, so thar the 
muscles of the calf become ely psed (Fig. 170). After this simple 
apparatus has been used for two or three weeks, the patient may be allowed 
to go about, wearing a high-heeled shoe for some weeks longer. 
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cten a eae be torn away from the inser- 

‘or the tendon of the rectus may be ruptured about an 

an accident occurs in the same way that a patella is 

mely, by a violent muscular effort to prevent falling whilst 

asf these circumstances one of three things will 

of the rectus, the patella, or the ligamentum patelle, 

‘More commonly the patella is broken across; next the ten-. 

and Jeas frequently the ligament. When the tendon gives 

ns are unmistakable. The patient falls on the ground, is unable 

‘stand on the injured limb, and « distinct gap occasioned by the 

of the muscle can be felt sbove the patella between the fleshy 

‘the vasti, which are very rarely torn. The accident is usually 

by some swelling of the joint. Owing to the great distance to 

end of the torn tendon is retracted, union may fail to take 

even if this does occur, the attachments of the vasti remaining 
patient suffers but litte inconvenience, 


‘Fig. 170-—Strap for Rup- Fig. 171.—Atrophy of Capsular 
ture of the tendo Acbillis, Muscles of Shoulder. 


E tum Patellw is rarely ruptured. When it has given way the 
‘is drawn up, and 4 deep gap is left below it. 

- ‘The Treatment, both of rupture of the tendon and of the ligament, is the 

same as that of fractured patella, viz., elevation of the limb, supported on a 

in the extended position at an angle of about 135° with the body. 

be continued for several weeks, when the patient may be allowed 

with the joint protected by a knee-cap. In three or four cases 

accident which I haye scen, somewhat troublesome stiffaess of the 


Tp Rupture of the Muscles or Tendons of the Arms or Shoulder, support 
ina sling ix all the special treatment needed. When the muscles about the 
‘shoulder are the seat of injury, rapid atrophy is apt to ensue, probably owing 
; implication of the circumflex and suprascapular i 

with the nutrition of the part. | 

remote effects of such a strain of the 

_ Tn this case the accident arose fron 
the reins of a runaway horse. 
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ion does not heal readily, and the periosteum 

In theese cases, rest of the limb, the applicati 
su of a bandage, and the administration of the iodide 
| be found to afford great relief. The consequences of bruise 

d when we come to speak of necrosis. 

of Bone may occur in two conditions, viz, without or with 
ce ent hon fracture is most commonly met with in very 
z the completion of ossification; the bone being healthy, 
‘soft, at this period of life. It occasionally takes place in adult 
but “the result of some structural hogs which the natural 
firmness of the. tissue is diminished, The diag most Cpe 

oretirs in the long or slender bones, Cope the clavicle, the radius, 
sometimes is met with in the fiat bones, or those of the skull, 
es place from a blow without fracture having occurred. 
ling both of long and of flat bones, there is partial 

on the, Bie M green-btiok fracture” (avo pa 498). 
‘Treatment is simple: the Surgeon gradually straightens the bone, by 
ae its concave side, towards which the bone is pressed by a 


& pad applied upon its greatest convexity. 
.! wih be described ta the following two Tapa) 


INJURIES OF JOINTS. 


Cowresioys.—Joints are often contused by kicks, falls, or blows, 80 8 to 
be severely injured, with much pain, and consecutive inflammation of the 
mem! structures entering into their forma- 

joint may be suddenly distended with 

80 |, mixed as it always is with much 


, is. The blood 
slowly undergoes absorption, without leading to any inconvenience. 

The should consist of complete rest of the part with the 
application of Sire An evaporating lotion or an ice-bag aay be applied 


over the joint. ld the amount of effusion be very considerable, the 

tension of the et the consequent Rep may be at once relieved by 

removing the blood by means of the aspirator. Before inserting the 

needle it is safer to wash it through several times with a1 in 20 solution of 

earbolic acid, and care must be taken to keep the needle perfectly steady 
while itis in the joint. 

‘some cases a bursa, situated in the neighborhood of # joint, is seriously 

ised, and becomes inflamed: in consequence, there is often troublesome 

Byeaiee. When this takes place, free incision into the inflamed part, 

antiseptic treatment, will afford speedy and effectual relief to the patient. 

_ Srkarss.—When a joint is twisted violently so that its ligaments are either 

tauch stretched or partially torn across, though there be no displacement of 

i pelenane it is said to be sprained. These injuries are exceedingly 

| troublesome in their consequences. They most frequently oceur 

riat-, knee-, and ankle-joints. The pain is very severe, and often 

‘beh seas nf the at ina aorsio every Soca ary when i 

low degree of sensibility possessed by li, its in the normal 
may be cut and divided ch the without ut if stretched 
direction or twisted, so # > arti 
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and any attempt forcibly to exceed the limits is accompanied by 
eal meee ie een is best treated by ae 


ing en ee: ligaments lroneatetceaal results from want of rest dur- 
Ceca ar There is fia or no. etl ling, and the movements of the 
there is a sense of weakness, accompanied by slight 
ele mea the injured ligament. This is best treated 
tej fr ree or four weeks in a plaster-of-Paris bandage, after 

elastic support may be worn for some time. 
=e may have been imperfectly absorbed. Seo oa 


of chronic synovitis, and must be treated for 
@ “Bynovte) 
‘Struimous, and Rheumatic subjects the inflammation followi 


a =e y assume tl ne form characteristic of these constitutional eondi- 
pace be treated accordingly. (See Diseases of Joints.) 

ints, more eg; say of the ine ankle, and 
at there is a alig isplacement of the articular 
at the time of the sprain, tana J praia and 
¢ violence that twists and sprains the joint, or it 
4 "be secondary, 0 i on ut a later period, owing to the constrained 
eanieh the: ‘nivel articulation has been kept for some length of 
. , if allowed to remain, it interferes seriously with the free 
joint. In order that this be maintained, the most accurate 
@ articular surfaces is necessa) If there be the very 
li * deviation from the accuracy of this “fit,” they become locked in 
and all motion becomes painful. This is tan cially the ease in 
the. Sentai knee and elbow. In the ball-an laockee 4 joints, more 
pee ennneldec: the head of the humerus is apt to be thrown very 
rds on to the edge of the glenoid cavity, where it becomes 

eee of the joint being exquisitely painful. 
_ Tn all these cases of slight displacement connected with sprains that do 
to dislocation, properly eo called, but where there is only a very 
want of true eonptation between the articular surfaces, the patient 
‘be put under anssthesia, and the joint “ wrenched,” so as to replace 

‘ and restore freedom and ease of movement. 

at a Jater period, when, after a severe sprain, « stiff, painful, and 
slightly distorted joint is left, no time should be lost in“ Frrencking” 
wie te es adhesions at this stage are broken down, and the proper 
restored. By neglecting this very simple treatment and 
joint “alin partially’ and on! painfully ‘mobile, the Surgeon is 
sth and the patient, drifting into the hands of the “bone- 


limb “wrenched” into utility and ease by a most simple 


or Jorsm—A joint is known to be wounded, when synovia 

—. from the aperture, or when the interior of the articulation is ex- 

posed, If there be any doubt as to the wound having penetrated the Lia 
no attempt should be made to ascertain this by. prouink as 

rat ji 1” a may induced by 


b careful and gentle 
may safely be made with the finge: Th all doubeful eases, the 
wound must be treated ax one of the joint, and on whether it 
5 ‘or not will often be cleared up by tl . 
r—In no class of injuries are 
and of the consequent decomposition of | 0 rked 1 
pesialaioh join The most extensive subcutaneo of joints BS, 
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recovered from, as a rule, without a serious symptom. Thus a simple dislo- 
cation of a large joint, although accompanied by laceration of the capsule, 
tearing of neighboring muscles, and abundant extravasation of blood, is 
almost Eaeactaely, recovered from with but little pain or inflammation, and 
with perfect restoration of the mobility of the joint. On the other hand, a 
small incised wound, such as might be made b: tab from a pocket-knife, 
may be followed by the severest constitutional ms and the most acute 
destructive inflammation of the joint, or, as it is called, Traumatic Arthritis, 
The reason of this is not difficult to find. A joint consists in most eases of 
an irregular cavity, capable of very considerable distention and yery diffieult 
to drain perfectly. effect of a wound is to cause an effusion into the 
cavity, first of blood, and, almost immediately after, ge Ns, mixed with 
serous exudation from the vessels of the synovial mem! . The conse 
quence is that the whole cavity becomes more or less tensely distended, 
according to the amount of drainage given by the wound, with putreseible 
matter, and this is brought into direct contact with the unpurified air by 
means of the external opening. The causes of decomposi thus 
admitted, in the great majority of cases putrefaction follows, and the wh 
synovial membrane and the surfaces of the cartilages become bathed in septic 
uid, As the result of this, the most acute inflammation is set up, rapidly 
reaching the of poe This soon extends to the ligaments, 
which become softened and yield, allowing the articular surfaces to me 
displaced; at the same time abscesses form outside the joint, either from 
foration of the capsule or by extension of the inflammation through it; these 
may burrow widely beneath the muscles surrounding the joint. Within the 
joint the cartilages perish, in consequence of the irritation to which they are 
ex, |, they become loosened from the subjacent bone, and by a process 
rather of maceration and friction than of true ulceration they become worn 
away at those points at which the articular surfaces have been most con- 
tinuously in contact; the bone beneath is thus exposed, and from the com- 
bined irritation of the pressure of the opposed surfaces, a certain amount of 
iction, and the contact of the septic discharges, ulceration epreads a 
into it. Thus the whole articulation becomes completely disorganized. This 
process is necessarily accompanied by very high fever. ‘There is no surface 
in the body from which absorption can take place more rapidly than from 
the synovial membrane of a joint; as soon, therefore, az it mes bathed 
in septic matter, severe septic fever is developed; the intensity of the fever 
corresponding with the size of the joint and the extent of surface from which 
absorption is taking place. When the interior of the joint becomes covered 
by granulation-tissue, which presents a more or less efficient barrier to further 
absorption—that is to say, by about the eighth or tenth day—the fever sub- 
sides. Before this, however, the patient may perish from septic poisoning, 
or the case may become complicated by some infective process, as septi 
or pyemia. The serious consequences, therefore, that follow wounds ee 
my be traced entirely to the following causes: the accumulation of blood 
and serous effusion in the cavity of the joint, and the decomposition of the 
ischarges consequent upon the admission of unpurified air, aggravated in 
some cases by want of rest and by the unhealthy constitutional condition of 
the patient and the bad hygienic surroundings in which he may be placed. 
There are two ways, however, in which, without an treatment, a 
wounded joint may escape the destructive processes al described: first, 
if the wound being very small and the instrament inflicting it perfectly 
clean, no air be admitted, union of the external opening may take place by 
the first intention, and the after-progress of the case may be the same as in 
a subcutaneous injury; secondly, if the wound be very large, so as to give 
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et de 1s Nosh US bile pape 
n ‘Toatter, recovery may take with comparatively litt! 

ion or constitutional disturbance. It is a medium-sized wound, 
one too, to heal by the first intention and too small efficiently to drain 
the is the most dangerous. Of all wounds of joints, gunshot- 
wounds are necessarily the worst. In these the aperture cannot be closed 
and by the first intention; and the track of the ball must almost 
i ‘suppurate. The bones are also usually splintered, and foreign 
kinds are introduced into the articulation; hence the most 

nsive, disorganizing, and fatal mischief commonly ensues. 

To a case of traui arthritis, if we have the opportunity of examining 
‘the joint, the appearances will vary with the time after the infliction of the 
eee ie end of from twenty-four to iaaiy sige hours, the synovial 

rane will be found intensely red and injected, its surface lustreless, ite 
swollen; and the cavity will contain a quantity of turbid fluid still 

a some of the characters of synovia, but thinner than natural, in 
whieh r examination would probably reveal the presence of micro- 
organisms. Later on, at the end of a week or ten days, the synovial mem- 
brane will have lost its characteristic appearance, being concealed by granu- 
‘Tation-tissue, the surface of which is entirely or in part covered by a thin 
gray sloughing layer. The cartilages have lost their natural lustre and 
their surfaces are yellowish in color, and partial erosion will 

‘huve commenced at the points at which the opposing articular surfaces have 
been in contact. Wile ad are swollen and softened, and the tissues 
surrounding the joint edematous and infiltrated with inflammatory products, 


Such oid as the joint contains will be thick pus. In the more advanced 
ages of the disease, when the joint has been suppurating perhaps for many 


“weeks or even months, it will be found that it is difficult to recognize the 
‘synovial membrane, ligaments, and capsule, all being lost in the mass of 
ip products infiltrating their structures, giving them a uniform 
ocr oh appearance. The cartilages are perforated in their central 
; at the circumference they have almost the appearance and feel of wet 
e ‘The bones are alee and are ulcerating superficially, the surface 
and of a dark red color. Occasionally in the latest stages, if 
the been kept at rest, granulations may have sprung up from the 
bony surfaces, and having coalesced, there may be some actual 
union of these surfaces. If recovery does take place in such a case, 
by complete bony union between the articular ends, with gradual 
jon of the inflammatory products and development of dense cicatricial 
‘tissue around the site of the joint. Microscopic examination shows nothing 
but signs of inflammation in the various structures entering 
com) fon of the joint. ‘ 
and Evfects—The severity of the wound of a joint depends 
efly on the size of the articulation and the nature of the wound, but is 
alto materially influenced by the age and health of the patient. Small sub- 
‘cutaneous wounds, such as are inflicted for the removal of loose cartilages, 
may usually be made with perfect safe oper pre 
prevent the intrusion of air and the be | 
with joints laid open as the result of 
n of traumatic arthritis, by ¢ 
of the causes of deco 
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to eave the joint, we must keep throo objects 

+ first, the synovial cavity must be thoroughly drained; 

e joint must be kept peereetl ye rest, and firmly fixed so that 
le; and thirdly, discharges must be prevented 

ing by some efficient system of antiseptic treatment. ‘To 
perfectly, as before stated, is not always easy, but every 
can, without difficulty, be sufficiently drained to prevent the 
nt of tension in its cavity. If an efficient system of antiseptic 
a be carried out, minor imperfections of drainage are, however, 


i Treatment of a wounded joint is carried out on exactly the 

asin that of any other wound. The wound must, if neces 

; the cavity of the joint is then well ayringed out with 

acid solution in water (1 to 20). This is best done by means of a 

f of India-rubber tubing Jong enough to reach to any part of the 

i on the end of asyringe. The joint may be carefully moved at 

inna epee that the lotion may find its way to every part of the articu- 

¢ fluid is then squeezed out of the joint, a drainage-tube inserted, 

wound closed by sutares, If the case be one of # large lacerated 

ind into it, it must be carefully cleaned with a sponge. 

im such a situation that it is not likely to drain well, a 

made on a probe at the most dependent part into 

qT uze-dressing is then applied and 

apparatus in such a way that the 

[rainage-tubes ean usually be removed 

bow the first week, but this will depend upon the amount of 

sche Great care must be taken not to move be om at the dressings. 
a applying the carbolic gauze, the joint after being disinfected ma; 

im & mass of iodoform or salicylic wool and left undisturbed, 

if temperature rise over 101° Fabr., with severe pain, till the 

sonks through, or till the wound may be supposed to be healed. A 

of treating these cases is to apply one dressing of carbolic gauze 

the first twenty-four hours’ discharge, and at the end of that time 

: to remove the sodden dreesing and apply iodoform-wool, enclosing 

‘in # plaster-of-Paris bandage to maintain rest. 

‘Should antiseptics not be available, the following treatment should be 
wlopted. If the joint he opened by a puncture, or small clean-cut wound, 
‘this may oceasionally be closed by bringing the edges together, and placing 
A piece of lint soaked in collodion upon it, or a strip of plaster washed over 

resin varnish, The joint must then be placed in a splint (plaster of 
is the best), so a3 to be rendered absolutely immovable, and should 
Burroul by India-rubber bags containing pounded ice, or kept 
soll by the application of Leiter’s tubes (p. 216), In fact, the best chance 

4 further mischief lies in the exclusion of air, perfect rest, and the 
Gimtinous application of dry cold. In this way inflammation may be pre- 
Noted, and union of the wound take place under the plaster; but in the 

cof cases the injury is followed by so abundant a secretion of synovia, 
mes loosened by the tension and outward pressure of 
Auid which excapes from under it, If t i 


and 
rd pial een be Rapid by raed the asp 
awn be merely turbid synovia, leeches m ap} 
fomeatations continued. Opium may be given to relieve pain. In this way 
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ng up the thigh under the vasti, separating them from the bone, and 

re as high as the trochanter it is detected. At the 
Secs nrnoriat pouch gives way the relief of tension may cause a deceptive 
| the severity of the symptoms; but soon the limb swells up to 

eee a eons very tense, painful, hot, and odematous, with great 
petit ice and high fever, though the joint may be but little 

8 | many days will often elapse before fluctuation can be again felt 
in itor in the thigh, “It is this absence of swelling in the knee itself that 
may mislead an inexperienced itioner, At length the abscess may 
approach the surface near the knee; and, on an incision being made, an 


immense quantity of pus is discharged. It is this depth in the limb at which 
the abscess is sented that “eg to the dificulty in its detection, the 


violent constitutional disturbance it occasions, and its extreme danger, I 


never seen 
of injuries of the knee-joint, unless the tibia had been fractured as well as 
mr Cate penetration of the knee-joint by need 334, 
of the joint by needles, see p, 

of the Elbow- and ‘Aaklesjoints, when simple, as in punctures, 
a admit of closure and of being healed, leaving a sufficiently useful 
and mobile articulation. When Bienyie complicated with fracture of the 
eee arine bones, the soft parts not being too extensively injured, resection 
of the injured articulations is the proper course to adopt; if there be much 
laceration of soft parts with comminution of the bones, amputation, especially 
‘in the case of the ankle, will be required. 

Wounds of the Wrist-j peculiarly dangerous, on account of the 
extent and complexity of the synovial membrane that enters into its confor- 
mation. Should suppuration be set up, some of the carpal bones may necrose. 
In these circumstances, if the patient be in good health and not too old, 
excision of the joint will save a very useful hand; when excision is not 

amputation must be performed, if possible, bya flap taken from 
palm, only the diseased articular ends of the radius ulna being 
removed. In some cases the patient may recover without operation, but a 
‘stiff and comparatively useless hand will usually be left. 
described in Chapter XXII. 


abscess form amongst the muscles of the leg as a consequence 


CHAPTER XX. 
FRACTURES. 


‘Tut management of fractures constitutes one of the commonest duties of 
the Surgeou, and hence the consideration of all that relates to their nature 
and treatment is of the utmost importance. 

A fracture may be defined as a sudden and violet 
in a bone; but by the term fracture it is conveni 
which, strictly 3; ings are not comprised 
ment of an epiphysis from the shaft of a bone 
separation; a8 is also the displacement of a costal en 
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i these liarly liable to injury. The shape of som 
» to ekki ited long bone ‘4 reoenstl more readily 
a and thick one; hence, fractures of the tibia and femur 


phy ‘on the feet are ae goles of the ae Certain = 
i commonly fracta: others. Those especial 
inte Dachijowe td bape array 


“muscles are inserted, or that are in exposed situations, 
¢ CS Dee have to receive the weight of the fallen body, 

are broken. Hence, the clavicle, the olecranon, and the neck of 
femur are commonly fractured. 
x considerable influence, not only on the general occurrence 
of but on the peculiar liability of certain bones, Though fractures 
may occur at all ages, even in intrauterine life (Chnussier has dissected » 
hud 113 fractures), yet bone, being elastic and cartilaginous in 
HS Le broken than when it has become brittle and earthy, 
‘as in advanced life. children, fractures frequently occur at the point of 
between the shaft and epiphysis, where ossification has not as yet 
perfect. This separation of the epiphysis in children, the detach- 
ment, as it were, of the terminal points of ossification, occurs chiefly at the 
ends of the humerus and femur, sometimes in the radius and other 
_ As age advances, the compact tissue of the shaft becomes 
denser and harder, but the cancellous structure of the extremities more 
dilated and looser; hence, fracture of the neck of the femur is especially 
common in old people. In young persons, also, the bone is usually broken 
c , but fractures taking place at a more advanced period of life 
are ly oblique, and often comminuted; in adults they also more 
extend into joints than when occurring in early age. In chil- 
f, more than one-half the fractures occurring in the upper limb are of 
he c ; and in the lower limb, fracture of the shaft of the femur by 

indirect violence is of extremely common occurrence. 

~ Sex indirectly influences the liability to fracture, men being more fre- 
exposed to the causes of this injury than women. In women, the bones 
‘most commonly fractured are the clavicle, the mdius, the tibia, and 
‘the neck of the femur; in men, the shafts of the long bones, the cranium, 


vis. 
statistical tables of fractures of the upper limb given by Flower, it 
‘appears that below five years of age the liability of the two sexes to fracture 
is equal. After five, the males steadily increase in liability up to middle 
Tife. After forty-five, the number of fractures in females execeds that in 
males, in uence of the extreme frequency in women above middle life 
of fractore of the lower end of the radius. 

Side of the Body,—Prom the latest statistical accounts collected by Gurlt, 

Lente, and others, it would pene that fractures occur with 
about frequency on the two sides of the body. 

‘Time of Year.—The popular supposition that the bones are more brittle 
im Winter, and hence break more readily than at other seasons, is altogether 
a ; though fractures may be common at this period of the year, from 
falls being more frequent during frosty weat| E 

: Fractures are thy ich happen without any very distinct 

‘be insufficient 


use floing re Ny chief: ig sad 
aS stated, a powerful pre 
‘mere senile atrophy seldom fans ph a 
fracture. In the same way atrophy, from 
‘brittle, so that a very small force may breal 
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and the Multiple, where there are more fractures than one, 
it bones or in different parts of the same bone. 

When the eoft parts are torn through, so that the fracture comminutes by 

‘a wound with the surface of the body, it is said to be Compound. A fracture 

rendered compound in two ways: either through laceration of the 
2A es r the same injury that breaks the bone, 
as on in traversing a limb, fractures the 
bone; or else by the protrusion of one of the ex- 
fremities of the broken fragments through the in- 
tegaments. This necessarily most frequently hap- 
pens when the fragments are sharp and pointed, and 
the coverings thin, as in fracture of the tibia, and 
tay be oceasioned by muscular contraction, or by 
zome incautious movement on the part of the pa- 
Seis te Nd on the part of those lifting or 
carrying him, driving the fragment through the 
Tt is im it to distinguish between fractures 
that are | compound; thas is, that are com- 
pound from the first, or become so within a few days, 
and those in which a wound leading to the broken 
bone forms some time after the ee lent, Le the Spats 

ofinflammation, suppuration, and slou, or from: Freatars sisde by gun 

os epee ah ceate Decne empound hot. ae 

D , the danger is greatly lessened, on account 

of the reparative tissue that Naa formed at,the seat of the injury having closed 

canal in such » way that nee osteomyelitis is not likely to 

clot and the early exudation are also toa it extent 

intermuscular spaces around sealed by coagulated inflam- 

matory exudation or granulation-tissue, and thus deep burrowing of septic 

matter in the limb is not likely to take place, and the danger of septic 


sft pywemia is greatly diminished. 
A fracture 18 said to be Complicated when the injury to the bone is con- 
joined with conditions which are perhaps of more importance than the 
mere fracture; the complication constituting often the most serious part of 
the injury, and influencing greatly the general result of the case. Thus, a 
fracture may be complicated with injury of an important internal organ, a8 
of the brain, Jung, or bladder; the injury to the organ being inflicted by the 
‘it of one of the broken fragments. A fracture is not 
ently complicated with the wound of one of the principal arteries of 
the part, as hay especially in the leg, where the tibial arteries, being in 
‘close contact with the bone, are often torn by the broken ends. In other 
enses, again, the fracture is associated with injury of a joint or with dis- 


‘Besides these varieties of fracture, it occusionally happens that a bone is 
only cracked, or partially broken. This especially occurs in the bending of 
bone iu children, in which cases the fracture may be Partial or Incomplete, 
merely extending across the convexity of the curve made by the bone. This 
‘ie gomietimes called the “green-stick” fracture. 

Direction —The direction assumed by fractures varies greatly, and de- 

nu lly on the cause of the injury, as well as upon the bone that is 


the medull 
absorbed nnd 


‘The line of fracture may run through a bone in three different directions: 
either tranaversely, obliquely, or longitudinally to its axis. 
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felt, and | beard, something break or snap, and that, immediately, 
Mibect doable to scart ery part, and any attempt to do rf 
the must agonizing pain. These facts are common to many other 
besides fractures, and serve merely to direct the Surgeon's attention 
of injury. The patient must be carefully stripped, the injared 
disturbed as little as ible, the clothes being cut wherever it is 
rather than pulled off, a8 any violent movement might convert a 
into a compound. Thelimb being fully ex; |, the Surgeon 
to examine it first by inspection, secondly by measuring, and lastly 
manipalation, comparing it in form and size with the uninjured part on 
opposite side. It is better to leave the painful process of manipulation 
till last, as in many eases the existence of a fracture can be determined 
without resorting to The limb will often show some increase in size, due 
either to the extravasation of blood round the fracture, which often takes 
place to 4 very considerable extent, even without the wound of any principal 
vesel; or to the a] imation of the attachments of the muscles by the 
shortening of the limb. Diminished bulk, or flattening, occurs in some cases, 
in consequence of the weight of the limb drawing the part down, and thus 
natural rotundity. Neither pain nor alteration of bulk can be 
as pathognomonic of fracture. 

more special and peculiar signs of fracture are three: 1. A Change 
in the Shape of the Limb; 2. Mobility in its Continuity; and, 3. The Exis- 

tence of Grating between the Broken Ends of the Bone. 

1. The in the Shape of the Limb, due to the displacement ae 
tions of the broken bone, is a most important sign of fracture; it mani 
iteelf by « want of correspondence between the osseous points on opposite 
‘sides of the body, by an increase or diminution of the natural curves of the 

, by angularity, shortening, or awelling. 

In iting existence and extent of displacement in a case of 
,the Surgeon should compare the corresponding points of bone on 
sides of the Bel oian their situation relative to some fixed and 
peegcaiable neighboring prominence on the trunk or uninjured 
of the limb. From thie the measurements may be taken, by graspin, 
part and the corresponding portion of the healthy limb in eac! 
running the fingers lightly over the depressions and elevations, 
any aiaerenco that exists; or, if greater accuracy be required, 

by means of s tape. In some cases, the measurement must not 
the trunk and the limb injured, or even from one extremity 
‘the limb to the other, as shortening of the whole member might depend 
other than fracture, such as wasting, disease of joints, or disloca- 
jis is the case, the measurement must be taken between different 
bone injured, and compared with a similar measurement of the 
and in children the length of the uninjured bones of the limb 
pared in order to ascertain whether the shortening is due 
want of growth in the limb, 
lacement of & broken bone may be the direct result of the vio- 
oecasions the fracture, the fragments being driven out of their 
ten in; or it may result from 
lower fragment, as in a case 
i r occasioned or greatly in- 
i irecti 7 e es of broken 
wwe been under my care, the line of fracture being oblique from 
wards, and from before backwards, I have found the upper end 
Pptgisent project considerably forwards, sliding, as it were, alon; 
plane in the upper fragment; and in one of these eases, which 
Lead 
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had an opportunity of dissecting after amputation, the direction of the frac- 
tare had evidently determined the direction of the displacement, In trans- 
verse fractures there is often but slight displacement. 

Muscular. contraction is, however, without doubt, the cause of dis- 
opr hence, it bas been found that, in paralyzed limbs which are 

, there is but little deformity. The contraction of the muscles of 
the part approximating their points of attachment draws the most movable 
sane out of its normal position, owing to the ry see or resistance offered 
by the bone being removed. The other causes that have just been mentioned, 
tend greatly to favor this kind of displacement; but in some cases, as in 
fractured patella, the displacement is entirely muscular, and in all fractures 
of the long bones it is due chiefly to muscular contraction. 

‘The Direction of the Displacement is influenced principally by the direo- 
tion of the fracture, the position of the limb, and muscular action ; it may 
be angular; transverse, longitudinal, or rotatory. 

In the angular displacement there is an increase of the natural curvature 
of the limb, the concavity of the angle being on the side of the most 
muscles; thus, for hae in fracture of the thigh, the angle projects on 
the anterior and outer side of the limb, because the strongest muscles, bio! J 
situated behind and to the inner side, tend, by their contraction, to ap; 
mate the fragments on that aspect, The displacement occurs priseipally in 
oblique and comminuted fractures, 

transverse or lateral displacement occurs when a bone is broken directly 

across. The fragments often hitch one against another, 80 being, as it were, 
entangled together, and in this case there is often but very little deformity. 

itudinal displacement is invariably shortening when the fracture 

oceurs in the shaft of a long bone. It is due in most cases to muscular 


action, the broken ends of bone being bong jer #0 ns to overlap or 
the sho: 


“ride” over one another. In other cases, rtening may be owing to 
the impaction of one fragment in the other. In some eases there is preter- 
natural separation of the fragments, the weight of the limb tending to drag 
the lower one downwards, or muscular contraction drawing the upper one 
awa) sent I in fracture of the pee # ion ef partie 
e isplacement may be owing to the contraction o| 
sets of muscles, pal the lower fragment on its axis as well as producing 
shortening of the limb. ‘Thus, the supinators in some fractures of the radius 
have a tendency to rotate the lower fragment outwards. In other cases, the 
line of obliquity of the fracture may determine the rotatory displacement; 
and in the lower limb, the weight of the limb will always tarn the lower 
fragment outwards, just as the limb of a dead body rolls on to its outer side, 
‘The occurrence of Preternatural Mobility in the Continuity of a bone 
cannot exist without fracture and separation of the fragments from one 
another ; hence, its presence may always be looked upon as an unequivoeal 
sign of broken bone. But fracture may exist without it; thus, it oecasion- 
ally happens that fracture takes place, and, owing to the impaction or 
wedging together of the fragments, mobility is not perceived. 

3, Another sign of much value in practice is the occurrence of Crepitus, 
or rather of the Grating together of the Rough Surfaces of the Broken 
Bone, which can be felt as well as heard on moving the limb. This 
ean occur only when the fragments are movable and in contact, and 
cially perceptible when the rough ends of the broken bone are rubbed direelly 

inst one another, It is not, however, an invariable accompaniment of 
fracture, being absent in some cases in which the fracture is firmly im 
or the fragments are widely separated. It must not be confounded with the 
eropitation that occurs in the limbs from other causes, as from emphysema, 
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‘ of one rae Ub the Jak. of the Nes which 
peculiar crackling sensation, very different from the rou; 
cture, There is a speci ef Yates erebieta alos eepoctaated 
juries of joints, consisting of a snap or click rather than of 
is sometimes mistaken by inexperienced practitioners 
bone. The roughened surfaces of a joint in the later 
is will, however, give rise to a grating 
d ish from that of a broken bone. As a 
finer s lar than the crepitus of a fracture. 
me i mobility cannot be clearly felt, oe eee will 
a at the seat of fracture when an attempt iz to find it, 
Or Be it part of the bone is pressed on. This is often a very usefial 
a ‘diagnosi in fractures of the fibula and ribs. 
will thas be seen that none of these three signs alone is absolutely to be 
Paral echoed it usually requires a combination of at least two of them to 
née whether aa exists. In seo the Cpe of a fracture, 
the Surgeon should m ie necessary manipulations with the utmost gentle- 
but yet effectually, a0 that no rexcatetay muy be allowed to remain as 
and natare of the injury, more especially when it occurs in the 
‘ajoint, The increased mobility may be ascertained by fixing the 
and rotating the lower portion of the limb; the erepitus by 
m the lower fragment, #0 ax to bring the rough surfixces into 
the limb at the seat of fracture with one hand, 
wil . The displacement must be ascertained 
Jimb carefully in the way that has been directed, and by 
injured with the sound side, 
diagnosis of an ordinary fracture is seldom attended by 
material difficulty. The coexistence of displacement, of abnormal 
lity, and of crepitus, will usually enable the Surgeon at once and readily 
with certainty its existence, when it is aire When it is com- 
ound, there is the additional evidence afforded by the ie ae 
of the end of one of the ents; and if it be comminuted as well, the loose 
will be readily felt. 
re are, however, two conditions that render the detection of a simple 
pall di 


ficult. ‘The first is, when only one of two or several 

; the other, when the fragments are impacted. 
only one bone is broken in « situation where there are two or more, 
the leg, forearm, m 1s or metatarsue, very close and careful 
lution of the injured bone may be required. The Surgeon must run 
ger carefully over the most projecting ridge, feel tor light inequality 
or edema at one part, pes pioee he may elicit the faintest occasional erepitus 
mt fully and deeply i the bone at the seat of suspected fracture; or, 
ing this, severe pain may be elicited in the line of the bone by forcing ita 
two towards ach other, or by applying force in such a way as to 


the cuse of impaction the diagnosis is even more difficult. Here no 
yi nd no preternatural mobility, can be found; but the Surgeon must 
| to his diagnosis by the recognition of the peculiar displacement and 

8 which may be characteristic of the particular fracture, as, for 

¢ deformity of the wrist in impacted fracture of the lower end of 


© t of diagnosis in fracture of a single bone, or in an impacted 
ure, aré necestarily most seriously increased if there be much extrava- 
‘blood into the limb; or, when the fractu; } an articular 


end, if there should he much effusion into the neigl nt. In these 
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cases of a mt ee up the limb as if there were a fracture, and 
to wait for the subsidence of the swelling before the diagnosis is finally de- 

ined. It is far better to put up an unbroken limb unnecessarily than 
to neglect to put it up if fractured. 

As has already beon stated, the existence of a fracture when compound, 
and more particularly if comminuted, is usually readily determined. Here, 
the mobility, the protrusion of fragments or anne wod the ready 

us, will seldom allow the Surgeon to be in error, Should any doubt 
exist, the introduction of the finger into the wound will enable him to deter- 
mine with certainty, not only the existence, but the condition and extent of 
the fracture; but on no account must a probe or metal instrument of any 
kind be used, or a simple fracture complicated with a wound may aceident- 
ally be made compound. But with all the assistance that ce thus be 
afforded, the yery existence of a bad compound and comminuted fracture 
may be unsuspected for many days, even though most careful examinations 
have been made with the view of ascertaining its presence. Of this impor 
tant fuct, which may have weighty bearings in medigo-legal investigations, 
the following case is a good illustration. A young man was shot with a 
wooden ramrod through the left hand and shoulder, by the aceidental 
explosion of his gun whilst he was loading it. The ramrod struck the 
humerus three inches below the shoulder-joint, full on 

its forepart. It was splintered against bone, the 

fragments passing on each side, and mostly eseaping 

through two apertures of exit posteriorly ; some passing 

to the inner side between the large is and the bone, 

the others to the outer side between it and the deltoid. 

‘The patient was brought to the hospital, where I saw 


him a few hours after the injury, and, enlarging the 
wounds, extracted a number of splinters of the ramrod 
from around the bone, The limb was carefully exam- 
ined, not only by me, but by several other Surgeons 
present, to determine whether the bone had been frac- 
tured, or the sich injured. There was no sign of 


fracture to be detected—no shortening, no mobility, no 
crepitus, no inequality when the fingers were freely 
lara into the wounds, no displacement at all. As no 
racture appeared to exist, the limb was laid on a pillow, 
Fig.14,—Comminated and irrigation employed. Diffuse cellulitis set in, fol- 
Fracture of the Hu- lowed by extensive and deep suppuration in the limb. 
merus without die On examining this, with the view of giving a free exit 
placement. to the discharges, eight days after ceident, dis- 
placement and crepitus were for the first time found, 
and it became evident that the humerus had sustained a comminuted fracture. 
‘The patient died of pyemia; and after death the bone presented the appear- 
ance here given (Fig. 174), a long splinter having been detached in a longi- 
tudinal direction (a »), and the shaft broken across atc. Here, then, was 
not only a compound, but a comminuted fracture, detected for the first time 
a week after the infliction of the injury. It appeared prose that the 
blow of the ramrod had fractured the bone Tonytadiaall , detaching the 
large splinter, which had become impacted; and that the shaft still held 
together by a narrow bridge of bone at c, which being broken across subae~ 
ently in moving the limb, now become heavy with inflammatory infiltrn- 
Goes Jed to the shortening of the limb and the lateral displacement of the 
ragments. “ 
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» Boxe. —A fractured bone is ultimately united by 
tow bone around, within, and lastly between, the broken 

in which the fr nts cannot be brought 

as in those of the patella and olecranon, union is 

i and, under various abnormal or constitutional con- 

li be hereafter considered, the same form of union may oceur 


. g 
he new I © oett inmate penta renee! 
larger quan ia an’ is anent! 

ihe par rea ‘of bone pose ayite name of the provisional 
lus, ed Penis external to the fracture, incasing the broken 
artly in the jullary canal, so a3 to include the Fragments be- 

r ew bone, and thus maintain them in contact. i 
tly lef, and which intervenes between the broken ends, is called 
yeallus. The process of union varies somewhat in simple and in 


d fractures. 

‘Simple Practures.—Our knowledge of the production of callus 
ode of union of a broken bone is derived from experi 

there is no doubt that the process is essentially the same in 

ily modified in some eases by the more immobility which 

by treatment in the human subject. The subject has been inves- 

by numerous observers for the last one handred and fifty years, 

Whom the following are perhaps the most important: Dahamel, 

r, Bordenave, John Hunter, Dupuytren, Breschet, Villermé, Stanley, 

illroth, Gurlt, and Bajardi. ‘Ai observers may be said to be more 

0 as to the coarser changes observed in the union of a 

still considerable difference of opinion with regard to the 

miture of the process und the histological appearances accompany- 


of union of a broken bone, as it is observed experimentally 

may be divided into distinct stages. First, the period of 

ion and exudation, lasting from the time of fracture to about the 

third day. Secondly, the period of growth of the soft provisional 

lly from the periosteum and surrounding structares, and inter- 

nedulla, and this lasts till about the tenth or fourteenth day. 

period of ossification of the provisional callus, lasting to about 

fourth or fifth week. Fourthly, the period of the formation 

tion of the definitive callus between the actual broken ends of the 
commences after the provisional callus has become firm, and is 

d till a late period. Lastly, the excess of cullus is absorbed, 

gularities rounded off, ‘This is not completed till many months 

i ee firmly united, Theso processes must now be consid- 

part be examined within a few hours of the fracture, it will be 

oun ) be surroanded by an abundant extravasation of blood; this not 
aly surrounds the actual fracture, but extends some distance in the inter- 
“muscular spaces of the limb, and frequently also in the areolar tissue 
beneath tho deep fascia. The muscles which lie in close contact with the 
‘bone, or arise from it, at the point of fracture, are more or lexs extensively 
ed: the periosteum is, as a rule, completely torn through, and sepa- 

the en ends for a short distance on one or both sides, leaving 

In some cases, the periosteum on one side may be intact, 

s vhave Sap found delete even in complete a Asa 
rule, it remains auinjured over a simple fissure. Blood will be found extea- 
‘vasated also in the medullary canal mixed up with the fat, 
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The Period of Inflammation and Exudation—The first change observed 
after the injury are the ordinary signs of inflammation—reduess, swelling, 
and abundant exudation. This affects the whole of the injured soft parts, 
#0 that by the third or fourth day the fracture will be found to be surrounded 
by a grayish-red, soft mass, not sharply defined, but infiltrating the ia ae 
boring tissues; the torn ends of the muscles are pale in color from the exur 
tion between the fibres; the areolar tissue is no longer clearly jizable, 
its spaces being filled by the coagulated inflammatory exudation; the outer 
layer of the periosteum is in like manner swollen and scarcely recognizable, 
and the inner layer is so soft and swollen as to be almost gelatinous; the 
whole membrane can be stripped from the bone with unnatural ease for 
some distance from the seat of fracture. In the midst of the exudation, 
patches of unaltered blood-clot will still be seen, but a great part of the 
extravasation in the immediate neighborhood of the fracture will have 
already been partly discolored. 

Microscopie examination at this stage shows the usual a nces of in- 
flammation; the vessels are distended with blood, and all the spaces of the 
tissues are filled with wandering white corpuscles, either closely in contact 
with each other, or separated by a small quantity of homogeneous or fibrinous 
intercellular substance, 

Tn the medulla, the fat has disappeared from the immediate neighborhood 
of the injury, and its place is taken by an exudation similar to that lying 


ext 2 
The “4 th of the soft provisional callue—During this the excess of 

the early inflammatory exudation and the remainder of the blood-clot in the 

neighborhood of the ieee absorbed, and there is gradually de 


round the ends of the n bone a fusiform mass, holding them 
with some degree of firmness. At first, this is soft, almost jelly-like, and 
homogeneous in appearance, and the ragged ends of the torn periosteum 
become lost in it. It then gradually increases in firmness, till, at last, it 
becomes of cartilaginous density, and in animals becomes actually converted 
into cartilage. The microscope shows, during this stage, that the soft mass 
at first formed presents the ordinary appearances of granulation-tissue in the 
reater part of its extent; near the surface, iuscular fibres or bands of 
Ebrous tissue may be found mixed with it, showing that it is not formed 
solely from the periosteum, but also from the surrounding parts. Close to 
the bone, however, from a very early period, about the third or fourth day, 
cells are found of larger size than those of ordinary granu! ie, 
haying one or more nuclei, surrounded by a finely granular protoplasm ; 
they are usually oval or spindle-shaped, or sometimes angular in form, thus 
presenting the characters of osteoblasts. As the callus increases in density, 
the superficial parts of it undergo the ordinary changes of the dew 
of granulation-tissue into fibrous tissue, and thus a layer is formed which 
afterwards becomes the fibrous part of the new periosteum covering the 
callus. In animals, the greater part of the soft callus becomes Aevellpal 
into cartilage. A homogeneous ground-substance forms between the cells, 
which now assume a sharply defined outline, The cartilage-formation is 
most perfect in the immedinte neighborhood of the broken ends of the bane; 
at the point most removed from the fracture; where the new tissue is 
exposed to the smallest degree of disturbance by any accidental movement, 
lime-salts are deposited im the ground-substance amongst the osteoblasts 
without any true develo, ef ge. Similar changes occur in the 
paduacy canal, true ea) being formed only at the immediate seat of 
racture, 
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co ed wi ion of the provisional callus—The formation of new 
the soft callus commences by the peneemtce of yellowish-white 
ts or Pg eee ehpary in .ebarane 
the the point furthest removed from the seat 
ta and streaks gradually increase 
becomes converted into a soft, spongy bone, 
spaces, filled with red vascular 
i tissue. The ossification gradually spreads 
from above and below, towards the seat of fracture, till 
the process of conversion of the soft callus into bone is 
‘The changes that occur within the medullary 
are of the same character. The new bone thus 
formed differs from normal compact tissue in being softer, 
more vascular, and spongy. If a longitudinal section of 
the bone be made, it will be seen that the callus is covered 
a thick vascular m, which can be stripped off 
7 it leaves the surfixce of the callous rough 
wide Haversian canals containing some 
tissue. The trabecule of the callus are 
or nearly 80, to the surface of the com- 
, from which the callus can at first be 
separated wi difficulty. If this be done, however, 
‘surface of the compact bone is seen to be slightly 


° than natural, the openings of the Haversian 
canals inte ealereed. 
Microscopic observation shows that when ossification of pig, 175.—Praoture 
takes ee without the previous formation of of Tibia with pro- 
, the cells most distant from a vessel assume the —_yisional oallus, 
of osteoblasts, lime-salts are deposited in the 

between them, and true bone is developed: On the surface 
Jamelia of bone a layer of osteoblasts remains, by the activity of 
process is continued, and the space around the vessel gradually 
arrowed, till it is reduced to the form of a Haversian canal. If pms 

ly formed, new vessels penetrate it, both from the bone benea! 
josteum, a8 a preliminary step towards ossification. The 

essification of the callus in the medullary canal proceeds in the same way. 
and ossification of the intermediate or definitive eallus proceed 
jn the same way as in the formation of the provisional callus. The time at 
‘it forms will depend ty upon the perfection of the apposition, 
and the immobility attained by treatment. It is evident that no process of 
repair can take between two surfaces of compact bone so ion 
they are grinding against each other at cach movement of the limb. The 
ol isan enlargement of the Haversian canals. This is 
ected by the growth of new cells within the canal, These, according to 
are migratory white corpuscles, but according vo others, 
colle from the medullary tissue in the Haversian canals. Be this 
‘as it may, the bony wall of the canal is absorbed ¢ the new cells, As 
‘s00n a8 the opposing fragments are put at perfect rest, the new cells sprout 
out from the canals on each side and fill the space. Ossification then pro- 
the new tissue thus formed, but without the previous formation of 


izional callus forms the tii tage of repair of & 
rder, and less 
‘ely connected 
. ‘This hard- 





504 FRACTURES. 


ening is most marked in the deeper layers in contact with the old bone, and 
asit takes place, absorption goes on in the part next the periosteum, which 
atthe same time becomes smooth and even. In the medullary canal the 
new bone becomes more and more cancellous in its structure, and finally 
there be complete restoration of the medullary canal, bh thie is 
undow rare. The absorption of the callus is never com) 
thickening permanently i gem sara seat of fracture, however perfect 
the jon and rest may have . Any irregular points of bone that 
may been projecting after the union, become gradually absorbed and 
rounded off, These final processes are not completed for a year or more 
on ha: lapse ee Prat * 
as, it wil seen that the process is analogous in every way to repair 
of a wound by the first intention. First, is the prone resulting 
from the simple traumatic inflammation, the effect of the mechanical vio- 
lence; then follows the development of » vascular tissue, composed of indif: 
ferent embryonic cells or granulation-tiesue; this develops into the form of 
connective tissue natural to the part; and finally the obliteration of 
and consolidation of the cicatricial tissue occurs, as in the formation of a scar 
in the soft parts. The same questions are in dispute in the union of fractured 
bones as in the repair of other tissues, namely, what part is taken by the 
white corpuscles in the formation of the new tissue? and what is the exact 
fate of the blood-clot? One point with regard to the blood-clot it is impor- 
tant to remember, as it might be of importance in medieo-legal inquiries, 
Although it completely Meco pears from the immediate neighborhood of the 
fracture at an early period, layers of dark coagulum may often be found 
beneath the superticial fascia for four weeks or more after the accident. 

The process above described, although casentially the same in man, differs 
much in its details. The process is slower, and the formation of callus is, as 
a rule, less abundant. If the fracture be well troated, it may, in fact, be 
almost wanting, union apparently taking place by the direct, or almost direct, 
formation of the definitive or intermediate callus. Histologically, the moat 
important difference is, that in man, as a rule, the formation of cartil 
does not occur. It has, however, been met with in the union of bones 
children, and it is always found in « uniting rib; but even here it is eeldom 
pure, the ground-substance being usually fibrous. Possibly the formation of 
cartilage in the rib may be due to the impossibility of fixing the injured 
bone, owing to the movements of respiration, In animals, the poe earti- 
luge is found exactly opposite the seat of fracture, where there will necessarily 
be the greatest disturbance from movement, 

M ion of Union of Simple Fracture.—The amount of callus formed 
in the union of a bone varies considerably. It is greater in children than 
in adults. In transverse fractures which are kept steadily in ‘ition, but 
little callus is formed; externally it may be scarcely perceptible, and inter- 
nally it may be merely a thin tube not obliterating the jullary canal, Te 
parte er in cioenenaes mad creases pcan nthe Ne ly covered 

ry soft parts, being formed, as before stated, not only from the periosteum: 
and bone, but also from thi iss The influence of the 
neighboring 20! r i ormati i 
marked in the tibi irs p of t e we find that, at the antertor 
and inner part, which ‘ ion takes place by the direct for- 
mation of intermedi: u { eterior and wuter side, where 
there is a thick «1 f mass of provisional callus will 
often be found, filling ace. Occasionally we find 
that the inflammation | 0 extended to a ni 
ing bone, and caused a formati w bone upon it, ‘There are specimens 
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forearm and leg in the University College Museum illus- 


m of callus is also greatly influenced by the nature of the 
» fracture be comminuted and the ents displaced, there 
mation round the riser see memen ile ere 

be great Leet ope fragment ridin; over 
oa be found chiefly between the two Trapani breeder 
‘a bridge of bone. So, aleo, in cases of great ee 

wika final process of partial absorption and ea ire 

taken place, a larger amount is left in the angle, partly fining 


‘pew bone 
eee er ele b fatnecoed Y rc by wement the pare pr 
ius is influenced very treatment; the more 
ihe ert the smaller wi Ne conoace of callus r 
takes tere in the same way as union of a 
ue Tesetaae It almost invariably causes complete ossification of the 
| cartilage and consequent irre of growth from that end of the 


TREATMENT OF FRACTURE, 
“The treatment of a simple fracture uncomplicated in any way is ® very 
» business. All that the Surgeon has to do is to place the fragments 
poe and in apposition, and to retain them there, and to 
of the ipallens on octay, H seaslater Nature 
rest. In no Mey can the Surgeon accelerate or im- 
tt duh By meddlesome treatment he may do isis to retard 

em. 

‘Constitutional Treatment in simple fractures requires but a very few 


iple 
mer explanation. As a rale, the general habits of life should be inter- 
with as little as ible. In uncomplicated fractures of the upper 
ally in the young, rest for a few et in bed is all 


nk ‘The patient may then be allowed to move about moderately 
the limb supported on proper apparatus. In fractures of the lower 

Seed “ee rest is needed. In these cases, the diet may be 
somewhat red aperients given with advantage for the first week or 
ten rays. ow oe the usual Rabits of life in these respects should be 


_ Tn old persons, the enforced confinement to bed, and the sudden interrup- 
tion of the ordinary habits of life, ns well as the shock to the aystem, are 
eerie an injurious and sometimes a fatal effect. In these cases, 
to apprehend, viz., hypostatic congestion of the lungs 
paaitsatircacion of bedsores. Both are avoided by propping the patient 
, the use of water or air cushions, and change of posture as far as 
‘Tt is necessary to see that the bed is very smooth and firm— 
‘without creases; that all crumbs be swept away daily; and that scrupulous 
Sot eaiaalea to cleanliness after the use of the bed-pan. Good diet and 
je¢ of stimulants are needed in these cases, ‘The early use of 
the starched or plaster-of-Paris bandage is of great service in enabling the 
patient to get up sooner than could otherwise be done. 

“An all cases of simple fracture of the lower extremities, the sooner the 
eee and about on cratches the better. Some patients speedily 
these instruments, others never get accustomed to their use, In 

tp lattan cone, ry knit obsle should be substituted for them. 
Treatment of arpa. —In conducting the treatment of 
the of ne urgeon should be not only to obtain a sound 
, but one thut presents as little deformity and trace af former: 





506 FRACTURES. 


injury as possible. In order to accomplish this, the broken ends of the bone 
reco ts Prong huiate ai Rertect eppoei toa as possible, the recurrence of dis- 
placement must be prevented, and the local and constitutional condition of 
55 clap Raper 
t frequen a n is called to a case 
immediately ie anchceste before the patient has been moved, and with~ 
couse sngtmed a? the oatareiel the ease. It is then his duty to super- 
intend the moving of the patient, and to see that it is done as far as possible 
painlessly, and without increasing the injury to the soft parts sh Meh 
movement of the limb. For this purpose, temporary splints may be applied 
outside the patient’s clothes, and secured, in the absence of bandages, by 
pocket-handkerchiefs tied round the limb. A couple of walking-sticks or 
umbrellas, or the handle of a broom, may thus be applied to the thigh or 
leg ; ora splint cut from the cover of a book to the arm. Newspapers folded 
several ernst till they form » mass of sufficient stiffvess make excellent tem- 
ta. 

wird patient have been already moved, and is upon a bed, the limb must 
be mlaned in such x position ns to give the greatest general relaxation of the 
muscles. Thus, the lower limb must be flexed and placed on its outer side, 
with « thin pillow under the knee. In fractures of the upper limb, the arm 
should lie by the side, with the forearm flexed. The patient thus being made 
as com! le as possible, the necessary arrangements can be made for the 
definite treatment of the fracture, If the case be one of severe fracture of 
the apper extremity, or of any kind in the lower limbs, the Surgeon must 
see that the bed, on which the patient may have to remain for some weeks, 
is properly prepared, by being made hard, flat, and firm, and, if possible, 
covered with « horse-hair mattress, The Surgeon must then superintend the 
removal of the satan clothes, having them ripped along the seams, so that 
they ~ be taken off with as little disturbance as possible to the injured 
part. He next proceeds to the examination of the broken limb, using every 
ible gentleness consistent with acquiring a proper knowledge of the 

re. After he has satisfied himself upon this point, the limb should be 
sain placed in a comfortable position until any necessary apparatus has 


ehuetion When all has been got ready, the reduction of the fracture, or 
the bringing the fragments into proper apposition, must be pi ith. 
‘This should, if possible, always be done at once, not only lest any displace- 
ment that exists may continue permanently—the muscles, after a few 
becoming shortened, rigid, and unyielding, not allowing reduction to 
effected without the employment of much foree—but also with the view of 
preventing irritation an: mischief to the limb, by the projection of the 
and j ends of bone into the aoft structures. A great deal of time is 
sometimes lost, and much unnecessary pain inflicted a) the patient, and 
great irritation set up in the limb, by the Surgeon leaving the re un 
reduced on a pillow for several days, and applying evaporating lotions to 
take down the swelling and avert the threatened inflammation, which are 
non-reduction of the broken bone. The application of 
t in o or even in simple, fractures is 
of the part, retards union, and 
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p! nt, our Liesl difficulty is the action of the 
. This usually may be counteracted, by properly relax- 
on; 80 soon us this is done, the bony Praanaae will 

place; but no amount of extension and counter-extension 

‘ition, much less retain them there, unless all muscular 

|. In ordinary fractures, no force is necessary or should 

d for accomplishing this; but attention to the attachment of 

Jimb and relaxation of them is all that is required. 

es it is occasionally necessary to use force in order to dis- 

the fragments, but this is the only form of fracture in which its 
Peale. effecting the reduction, not only must the 

of the be restored, but its natural curves roust not be obliterated 
making it too straight. Muscular action being the chief, and, in most 
the only obstacle to reduction, it would seem the most natural way to 
ne the difficulty to administer an anssthetic, which would at the same 

save the Cle the severe pain usually attending the setting of a 

n bone. [tis a rule, however, in reducing a simple fracture, to avoid 

We can never tel! beforehand whether the patient will become 
insenaible, or whether insensibility will be praceriel a violent fit 
jing, during which there would be the greatest possible danger of 
fracture being made compound. If from any reason, such as the 
of the patient, or the difficulty in overcoming the muscular 
by position, it becomes necessary to give un anesthetic, there must be 
f nssistants at hand to restrain the patient if necessary. The limb 
be put in the best position possible, and firmly supported by 

rather ipsa applied. When everything is ready the injured lim 

n to the of one assistant only. Tf two attempt to hold 
the foot and the other by the knee, they may cause the very 
intended to prevent. 

of Return of Displacement.—After the reduction has been 

“olay means must be taken to prevent the return of the displace- 

i. We have already seen that the three great causes of displacement in 
are, external violence, the weight of the limb, and the contraction 

he muscles. In the upper limb the weight is supported during the treat- 
ment of the fracture when necessary, by nies or properly applied bandages. 
lower limb the chief displacement due to the weight of the limb is 

vi this is prevented by lateral splints. The displacements 

due to muscular action are far the most troublesome, for, if the parts be left 

to themeelves, the involuntary movement of the patient will be certain to 
‘about a return of the faulty position. In many eases it is exceedingly 

ult, for the first few days, to keep the ends of the bone in place, in con- 
sequence of spasmodic movements of the muscles of the limb, or of restless: 
the part of the patient. About this, however, the Surgeon need not 

a8 no union takea place for the first week or ten days; at the 
ration of that time the muscles will have probably lost their irritability, 

is i © that with a littl 
of the limb, good 
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: py osnets hte to ‘muscular action are 
2 together or separate] y—relaxat 
eo Selasain te drt id ora 

i imb in such a positi 
mus i hia realest possible Sten oThece 
als ‘treatment of the majority of bro 
in applying an apparatus by which the lower 
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reparative action of the body—solders the bone together; 

rgeon interferes with the natural processes of repair, the 

will onion be accomplished. But itis requisite to examine 

é to time during the treatment, and especially about the 

week, when union is commencing, in order, if’ necessary, to 

p it. In the earlier stages erree is necessary, lest the 
‘too tight; and, if the patient complain of any pain or numbness, 
look blue and feel cold, the jaye must be imme- 

; for, though the apparatus have not been applied tightly, 
‘may conié on from various causes, to such an extent as 
and consequent gangrene of it, as I have seen 


navel 


Sarre, na lente intact limb requiring amputation in each 
‘I81), It is remarkable that the whole of « limb will fall into a 


state ¢ in these circumstances, with but little pain, and often with 
tutional disturbance, the parts baving their sensibility 

Peete congestion and infiltration of the tissues. When 

such an wate accident happens, recourse must be had to immediate 


ampatation. Before applying the apparatus in a case of fracture, and as 
often as it is taken off, a4 & good rato ge the limb with warm soap 
which prevents the itching that otherwise vecurs and is sometimes 


¥ troul 
Splints of various kinds are used in cases of fracture. Tin, wire, zinc, or 
| shvet-iron, wood, leather, “ poroplastic material,” and gutta-percha, are 
materials usually employed. For some kinds of fracture, special, and 
often very complicated apparatus, is very generally used, but the Surgeon 
| never contin: If to one material, or one exclusive mode of treat- 
‘ng these injuries, as in different eases special advantages may be obtained 
from different kinds of splints. Wood and tin are employed principally in 
the lower extremity, where great strength is required to counteract the 
of the limb and the action of its muscles; and care must be taken to 
ud very thoroughly splints made of these materials. Leather, gutta-percha, 
pastehoard, and pampleatic splints are more commonly useful in fractures 
of the upper extremity, though they a not unfrequently be employed 
ith advantage in thoe of the lower limbs. In applying them, a pattern 
first be eut out in brown paper, of Ei size and shape; the ma- 
terial must then be softened by being well soaked in hot water, and moulded 
‘on to the part whilst soft; as soon us it has taken the proper shape, it should, 
if gutta-percha be used, be hardened by being plunged into cold water; 
[ohare porvplastic splints must be allowed to dry on the limb, 
a emer be feathered and the corners rounded, and the interior 
wash-leather or lint. These splints have the advantage of great 
earn nealivoes and lightness, 
r of which the splint is composed is of less consequence than 
ta ‘of application. There are three points that require apecial attention 
ct: 1, that, when the splint is flat, it should be everywhere wider 
that jimb may lie on the splint, and not the splint rest 
}; 2, that it should embrace securely and fix steadily the two 
ints © With the fractured bone; if the thigh, the hip and kuee; if 
é leg, the knee and ankle; and, 3, that it be well padded beyond the edges. 
om Want of attention to these points of h trouble 
occasioned in, ing the fragments in ste n 


ity may result. It is impossible to kee) 
hard pel accurate apposition, unle 
to. 


<6 Apparatus should be employed as li assible in 
ment of fractures. It is scarcely ever pecessary in simple fractures, and is 
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far more cumbersome and costly than the means above indicated, which are 
all that can be required. I have no hesitation in ing, that a Sa: of 
ordi ingenuity and mechanical skill may be fully treat 
su lly every fracture to which he can be ee having at hand a 
amooth deal plank half an inch in thickness, and a of cha, 
undressed Rebs sAthie pasteboard, “poroplastic material,” pet zine, 
or thin sheet-iron, to cut into splints as required. 

‘To the means above described, some form of rigid apparatus, moulded to 
the limb, forms an invaluable addition. Although various plans for stiffon- 
ing and fixing bandages in cases of fracture had been bad at various 
times, it was not till about thirty years ago that their full value became 
recognized, chiefly through the practice and writings of Baron Seutin, Sines 
that time « variety of substances, as gum and glue, paraffin, tripolith, 
and water-glas, have been recommended for the purpose of ects ban- 
dagen, but the two which are practically most useful, and have longest 
maintained their reputation, are the starched bandage and the plaster-of- 
Paris bandage, These Rese two different types of fixed apparatus, The 
starched bandage is applied over a mass of cotton-wool, which is firmly com- 
pressed during the application of the apparatus, and thus exerts a 
uniform elastic pressure, holding the fragments in position. As swell 
subsides, it is removed, its edges |, freeh cotton-wool put in, and it is 
then reapplied. The pluster-of-Paris bandage takes an actual cast of the 
injured limb; it is not intended to exert any pressure—in fact, if applied in 
such a way as to do so, it is a dangerous application, and it cannot be 
removed and reapplied. 

‘The Starched .—The following is the mode of applying. this appa- 
ratos that is adopted at the University College Hospital, and which will be 
found to answer well. The whole limb is enveloped, as recommended by 


Pig. 176,—Seutin's Pliers, 


Bu , of Ghent, in a thick layer of cotton-wadding, thickest alo 
Or this, nimodatesiteelf to 


and over the osseous prominences ; being elastic, aecom! 
the subsequent diminution in the size of the limb, and an 
ure. Over the cotton-wadding are laid splints of thick and coarse 

rd soaked in thin starch, properly shaped to fit the limb. The mt 
ate be soft, not waits ea be ed nes Genk not oneal this 
way the edges are not 8 . much strength be not requi as in 
ghildren, or in some pereiny.: the upper eae a few aie of brown 
paper, well starched, may be substituted for the pasteboard. A bandage, 
saturated with thick h, is now firmly applied ; and lustly, this is covered 
een dry roller, the inner sides of the turns of which may be starched 
as it is laid on. 


up more equable 


ied with sufficient force to compress the mass 
limb. ‘There is no danger of constriction if 

st on any account be applied beneath 

oard splints and the starched ban- 

joints above and below the fracture, #0 

© fragments aay be seeured ; the hip and knee 
knee and ankle when the leg ix fractured. 
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y the injury, when the fracture was in the leg or ankle, 
por ssn tan abel was the thigh that was broken. 

Purtl nce, however, showed that the fractures to be treated in 

tion. A simple fracture of one bone of the leg or of 
t comminution or marked displacement, or great extra- 
muy safely be put up immediately in starched. 
i In more severe cases it is better to 
ull the end ing of the second before applying 
starched bandage. i it is better to allow a certain 
‘of consolidation to take place, otherwise from the difficulty of com- 
the hip-joint by means of a starched bros tonabnarte 
may ‘The best time for its application in these 
cases is about the end of the second week. Care must be taken to enclose 
‘i splint, otherwise rotatory displacemeut outwards may take 
means I have obtained the most satisfactory results in cases 
patients having frequently been cured without any ap- 
shortening, with the on of the natural curve of the 
and without confinement to bed after the second week. 

Tn compound fractures also of the leg, and even of the thigh, T have ob- 
tained nsoat satisfactory results from this means. In compound fractures of 
the leg, I have seen the lems walking about on crutches as carly as the 
tenth or fourteenth day, the limb being securely put up in starch; and have 


more frequently succeeded in getting union of the wound, and consequentl: 
in converting the compound Bo ar aipte fracture, by putting Uptes lim! 
in this apparatus than in any other. 

Plaster of Paris may be used in the treatment of fractures in any one of 
the four following ways: 


1. The simple ‘ene is thus applied. A course muslin-bandage 
yy rubbing thoroughly ries its meshes some fresh plaster. 
© must be used and it must be quite fresh; if it has 
for a few days in a damp place it will be practically 

is then loosely rolled up, a little more plaster being 
between its turns as this is done. The necessary number of 
having been got ready, the limb must be poe This is done 
0 ‘hs Formerly at University College Hospital we used merely 
limb und apply the plaster directly to the skin. This had the 
‘of being difficult to remove. The better plan is to apply a 
smoothly to the limb. The bandage must be made of 
flannel and not be drawn more tightly than is necessary to 
, otherwise it might cause constriction of the limb. A 
bandage is then placed, end upwards, in a basin of water 
to cover it completely. It is then taken out and squeezed to 
the excess of water and smoothly rolled over the flannel. The 
lage must on no account be pulled. It is to be laid smoothly on the 
making reverses. In order to avoid these, it may be cut when- 

i embered, is used mere! 

to give to 
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seach the middle line in front and along the sole. When this has eet, the 
limb is turned over, and the process is repeated ou the other side. The pins 
may now be removed. seam serves asa hinge; and when the whole has 
set, the splint may be taken off, the edges of the plaster trimmed, and those 
of the inner piece of flannel cut s0 as to leave sufficient to turn over and 
atiteh on the outer piece, The splint is then readjusted and fixed by 
bandage (Fig. 180). 


Fig, 180.—Bavarian Plaster Splint. 


4. Another mode of the application of plaster, which has been recom- 
by Croft, of St. Thomas's Hospital, will be found very useful. Some 
house-flannel or old blanket is cut into the form of lateral splints, 
size as almost to meet round the limb. Two of these must be 
side of the limb, The one which is to lie next the skin is then 
& table, with its inner side downwards; the other is well soaked 
Paris and water of the consistence of thick cream, and imme- 
‘applied to it. The two are then taken up together and placed upon 
those for the mppielts side having been prepared in the same way, 
qui hpappliod, and whole surrounded by a muslin bandage. The 
limb is to in position while the plaster sets. When all is solid, the 
bandage can be cut down the front of the limb, and the apparatus 
off whenever it is desirable to examine the fracture. 
oases in which the plaster bandage is used, there is danger of unsafe 
onstriction of the limb after the setting of the plaster, either in consequence 
Le risen having been applied too tightly, or of the inner bandage, 
“has been directly applicd to the limb, becoming tightened by the 
ewelling of the member within it. Honce, great care must be taken for 
days after the application of the apparatus, to watch the limb care- 
ae if signs of over-constriction come on, such as pain, coldness, 
nuaibness, and cedema of the extremities, whether toes or fingers, imme- 
Wiately to cut it up, readjust, or remove it. No timo should be lost in doing 
j é limb may have become gangrenous in patches, with little suffere 
‘to the patient or constitutional disturbance. 
ie Te Water-glass B: = age 
of “Apparatus. ie materinis required 
teed of sy, peas ean ie bane 
oops a stoppered bottle, and some tl 
tn cor soaked by being drawn t 
solution in 
of cotton-wool 
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ttom of a basin, and then rolled 
a Ss poe speni the limb, * 
directly upon it. No pasteboard aplints are us 
of handage will be required. It dries in frou B ty-four hi 
a clean, firm, light case, which can be cut up and treated like a 
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(as a complication of simple fracture may occur within the 

hours, as the direct effect of the injury, or on the second or 

result of the inflammatory exudation pressing on the injured 

r i. The symptoms caused by it are comewhat doubtful. Riedel 
Scriba state that the fat is eliminated by the kidneys, and will, in a 
Jarge of all fractures of long bones, be found, microscopically, 
the urine about the third or fourth day. At a later period, from the 
tenth to the fourteenth day, it is often met with again, which Scriba at- 
tributes to the dislodgement of the embolisms from the lungs and other viscera 
and their elimination by the kidneys. A trace of albumen and some casts 


constitutional symptoms. Should the quantity of fat 

ulation be very large, it is supposed to be capable of 

we or even fatal symptoms, of which, according to Scriba, 

Seer pecural ier hon ener eke) vaca alls 
slight 10} and, in extreme cases, collapse, 

or localized pared ending in coma and death. Seriba is of alae 
whenever lism proves fatal it is from obstruction to the vessels 

of the brain, and that the interference with the pulmonary circulation is never 
sufficient to cause death, That death does occur in some rare cases after 
simple fractures with some or all of the above-mentioned symptoms is cer- 
ai true, and that fat-embolism can be found post mortem is equally 
+ but that it is the cause of the symptoms is still doubted by Cohn- 

heim and many authorities, as experiments have shown that very large 
quantities of fat can be injected into the circulation of animals, so as to 
cause most extensive embolism, without being followed by death or even 


(heal os 
in cases he ‘ic inflammation following a compound fracture or @ severe 


laceration jpose tissue, the fat-embola may me impregnated with 
the ‘and thus set up inflammation wherever they lodge. The 
tune aoe subcutaneous aayutien are said occasionally to give rise to 
hemorrhagic infarcts around the Pa at which they are arrested, and in 
some cases to cause edema of the lung by extensive obstruction to the cir- 
oy tatibelog perfectly unirritating they never set up inflammation. 
n it has az yet been suggested in fat-embolism. 
Tn fractures of the lower extremity occurring in old people, there is a 
Lead to Hypostatic Pulmonary Congestion, as a consequence of 
Tong confinement required in the recumbent position; these fractures 
often fatal in this way. The use of the starched bandage, by enabling 
the | to move about, is the most effectual preventive of these accidents. 
Phe treatment of the more general accidents presents nothing that need 
detain us here; but those that are more special and peculiar to fractures, 


of the hands and arms may occur as the result of compres 
sion of the brachial nerves against the pad of the crutch, The whole plexus, 
eh iti of its component nerves, as the muscul; 
a l. The Dra, obvious—it consists in the 
Sa itch, and, 


‘Spasm of the Muscles of the Limb, owing ‘oduced by the 

is o very severe so long ft unreduced ; 

the sharp end of the broken bone puncturi ig the surrounding 

c ae is beat ay ule a of the 

fracture in | ition by moderate pressu’ h a bandage over 

‘the splints. i troublesome cases, compress he main artery of the 
limb has been recommended by Broca. lepend 


need be, the employment of el 
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circulation be interfered with. The result will often depend much 
u the fracture. If the vessel have been torn by the bone in 
r " indirect violence, the prospects of recovery are much 
kind oceurred not long ago at the University College 
‘Hospital in which the brachial artery was completely obliterated. ‘The limb 
was wr in cotton-wool, and the patient made an excellent recovery with 
a : | arm. If the fracture is by direct violence, and the 
minin artery is against the bone, the condition is more serious, as the 
sing may seriously interfere with the collateral circulation, and gangrene 

fs 
f artery be only partially ruptured, or be torn across and not closed, 
e will continue subcutaneously, The sym 8 consist in the 
pid formation of a uniform, elastic, tense swelling of the limb, with obscure 
or thrill, pete the ceat of injury, and cessation of pulsation in 
arteries at the ankle, with coldness and numbness of the foot and lower 
rt of the leg. If the posterior tibial be the vessel injured, the circulation 
arteries of the Serta ts return after a day or two, and the coldness 


at echoes nay it be the Petes that is injured, no such 


e m will ake place, but the di aneurism in the ham will 


increase, faeoorna will become more and more impeded, and gangrene 
| resul 
What should be the treatment of such a case as this? The Surgeon has 
alternatives : 


‘1. The case may be treated as one of open arterial wound, the tamor laid 
‘open, and the injured vessel ligatured at the seat of wound. The objections 
to this treatment are that « large cavity is opened which, if it suppurate, will 
give rite to the most serious constitutional disturbance, the fracture being 

‘a compound one of the worst kind, complicated by the great extra- 

of blood amongst the surroundin, . Securing the artery is, 
moreover, in any circumstances extremely difficult, and even uncertain. In 
the it day the dangers of suppuration and sloughing following in the 
eainony be generally reduced, if not abolished, by the employment of 
some efficient mode of antiseptic treatment, and the exposure of the artery 
ean be facilitated by the bloodless method of operating. If the means of 
treatment at the command of the Surgeon are such that he may hope effi- 
ciently to prevent the injurious consequences of exposing the fracture to the 
air, there is no reason why he should deviate from the acknowledged rule of 
St se ape the wounded vessel at the injured spot. 

circulation through the femoral artery may be arrested by com- 
pression or ligature of the vessel. I am not aware that compression has 
‘ever been tried in a case of diffused traumatic aneurism; but there can be 
mo reason why the effects of pressure upon the artery means of Carte’s 
‘or some other appropriate compressor, should not be tried before proceeding 
to more severe measures. Should it not succeed, the artery may be tied in 
‘Scurpa’s triangle. An operation there has several times been successfully 
done in such cases, more especially when the hemorrhage has been the renal 
‘of laceration of the posterior tibial artery. But this ion should be 
done only in those eases in which, notwith: of diffused 

aneurism in the ham, th i i rteries of 
the foot, and the warmth and sensi 
Teast restored. If these evidences of 
terior tibial have not taken plac ; 
the femoral, as the gangrene must bh 

3. Amputation of the thigh may be perfo: severe measure need 
not be carried out at once. The Surgeon yor two and wateh 
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readily enough, it cannot be expected that the 
mobile a joi [peloton ery Sebi 
eases, the patient wil 
int that is weak, stiff, and painful; and, if in the lower extremity, 
be unable to support abe weight of the nape rer nes 
; ly also, in many of these instances, an im) joint wi 
‘be left through life, as the necessary and unavoidable sealae theinia = 
errors pajantly attributed to negligence and want of skill 
ates Surgeon. Hence it is a wise precaution for the Surgeon 
iy | to a case of fracture involving any one of the six larger articu~ 
tations, viz., the shoulder, elbow, wrist, the hip, knee, or ankle, to warn the 
Leary peers of impairment of the free use of the limb will in all 
resul 
‘The occurrence of Dislocation at the same time and from the same violence 
wm the fracture often causes great difficulty to the Surgeon; as it becomes 
‘hocessary to reduce the dislocated joint before the fracture is consolidated. 
Th several instances of this description which have fallen under my care, 
Thave succeeded in reducing the dislocation at once, by putting ap the limb 
very tightly in wooden splints, so as to give a degree of solidity to it, and to 
permit the lever-like movement of the shaft of the bone to be employed ; 
and then, putting the patient under chloroform, I have replaced the hee 
without much ty. Should the Surgeon have omitted to reduce the 
location in the first instance, he must wait until the fracture has become 
Nelle and then, putting the limb in splints or in starch, he may try 
w reduction, which, however, will then be very difficult. 
‘The fracture in a limb which is the seat of an old Unreduced Dislocation 
is necessarily of very rare occurrence, but occasions no serious diffeulty in 
treatment. I once saw and treated successfully with Dr. Bryant 
this kind in the person of an old gentleman who, falling on the 
the left humerus, which had been the seat of an unredaced 
c forwards for more than fifty years. 
The existence of an Ankylosed Joint in a fractured limb gives but little 
» beyond the necessity of mod ying the splints in such a way as to fit 
the shape of the limb. I have fractures of the thigh, leg, and arm 
sol gaan success, by adapting the splints to the 
by eins 
‘of a bone into the Site ofan Excised Joint presents no peculiarity 
Thave met with it in the humerus at the elbow, und have 
as one of ordinary fracture of the epiphysis. 
¢ bone in the Stump of an Ampatate i 
twice had such cases under my care; once in man, and 
in a woman, ench of whom fractured the femur low down in a 
been amputated below the knee, There was no displace- 
fractured bone in either case, showing the influence of the 
the limb in addition to muscular contraction in oceasioning dis- 
it of the lower fragment. In each en r 
ee of a fall, and union readily took place uni 
a of simple fracture occurring in the neighborhood of, 
wints, passive motion is very commonly recommended a\ 
it to six weeks; I think, anevar Vincent, that 
harm than 
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‘ 5 i of friction and 
Ses is but very seldom required in simple 
‘Oceasion to practise it. Yet, in cases of v 
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co oh ieee ada be crushing or splintering of the bones which 
5 , with extensive laceration of the soft parts, is one of 
oi acta that can be inflicted on a limb; and, when occurring 
in the lower extremity of an adult, is case for amputation—unless it be the 
tl Wen when there will geverally be so much injury of the 
bones and their contained viscera, as ghee ‘the performance of 
any operation. In children recovery may be in cases that would be 
hopeless in the adult; and under antiseptics many limbs, in which the joints 
are opened by fracture of contiguous bones, are saved that were formerly 
doomed to the knife. When the elbow- or the shoulder-joint is the seat of 
‘comminuted fracture, with extensive injury of the euft parts, and 
ly laceration of contiguous nerves or large bloodvessels, the case is one 
immediate amputation. But, if th jury be limited to the bones, the 
‘soft parts being in a favorable state, resection of the articulation may advan- 
‘ be practised. This operation is usually a somewhat regular 
ig conducted according to the extent of the wound, aud con- 
riba in picking out the shattered fragments of bones, and sawing 
y and sharp-pointed ments, than in methodical excision, 

A iar accident is occasionally met with in young people, consistin; 
ina of one of the long bones at the junction of shaft mal 
, and the protrusion of the end of the shaft through the muscles 

4 ments. these cases, although the fracture is in close vicinity 
tothe joint, the articulation is not affected, and careful examination will 
prove its sound condition, Reduction in such cases is difficult, and 

itis usually impossible to maintain it without sawing off the projecting end 
shi his is easily done, and union takes place readily between the 

ysis and the remainder of the shaft. In two instances in whieh I have 


to do this in lads, one near the shoulder, the other near the ankle, an 
cated result without impairment of freedom of action in the joint fol- 


3, When one of the Arteries of the Limb has been wounded by the 
violence thut occasions the fracture, or has been lacerated by the broken 
hone itself, there may be copious arterial hetuorshage externally, as well ns 


txiravasation into the general arcolar tissue of the limb. These cases most 
‘ounmon) wire immediate amputation, Whilst the patient is bein; 

‘xamined, and preparation made for the operation, dangerous effusion of! 
bleod must be prevented by the application of tourniquet. For want of 
this simple precaution, I have seen very large and even fatal quantities of 
Beeedeally lost, by being allowed slowly to trickle from the wound. 

‘Tn these ensee it has proposed, by some Surgeons of great eminence, 
wen the wound in tho limb, or to make an incision down to the frac- 
fire, and attempt to tie the artery where it has been injured. It is easy to 
give, but difficult to carry out, such precepts, In most eases they are 
warcely practicable, as the Surgeon would have to grope in the midst of 

ling and infiltrated tissues, and would experience the greatest possible 
difficulty in finding the wounded vessel, after a search which would materially 
to increase the disorganization of the limb. n after the amputation 
ofa limb in this condition, it is often by no means easy on dis n to find 
the artery that has poured out blood ; and how muc 
be to search for it successfully during life! 

‘The ligature of the artery at a higher point of the 
much ‘of success, for the same reasons that } 
inudinissible in ordinary wounds of arteries 
Succeeded in restraining hemorrhage or i 
tim fn simple fractures. But I know of 
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if there be crushing or splintering of the bones whieh 
ition, with extensive laceration of the soft parts, is one of 
that can be inflicted on a limb; and, when occurring 
ity of an adult, is a case for amputation—ualess it be the 
damaged, when there will generally be so much injury of the 
iad their contained viscera, as to preclude the ae 
. In children recovery may be in cases that would be 
u the adult; and under antiseptics many limbs, in which the joints 
. of contiguous bones, are saved that were formerly 
e | When the elbow- or the shoulder-joint is the seat of 
ound comminuted fracture, with extensive injury of the soft parts, and 
i of contiguous nerves or Jarge bloodvessels, the case is one 
‘amputation. But, if the injury be limited to the bones, the 
‘in a favorable state, resection of the articulation may adyan- 
|. This tion is usually a somewhat irregular 
conducted according to the extent of the wound, and con- 
‘in picking out the shattered fragments of bones, and sawing 
ft ing and sharp-pointed fra, ts, than in methodical excision. 
L r accident is occasionally met with in young ben? ee 
a ‘of one of the | bones at the junction of shaft 
and the usion of the end of the shaft through the muscles 
ts In these cases, although the fracture is in close vicinity 
, the articulation is not affected, and careful examination will 
its sound condition, Reduction in such cases is difficult, and 
impossible to maintain it without sawing off the projecting end 
ly between the 
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always prove 
tise 


jis is easily done, and union takes place readi: 
inder of the shaft, In two instances in which I have 
in lads, one near the shoulder, the other near the ankle, an 
result without impairment of freedom of action in the joint fol- 
‘operation. 
_ When one of the Arteries of the Limb has been wounded by the 


: 
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nee that oceasions the fracture, or has been Iacerated by the broken 
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there may be copious arterial hemorrhage externally, as well as 
into the general areolar tissue of the limb. These cases most 
wire immediate amputation. Whilst the patient is being 
A ion made for the operation, dangerous effusion of 
|must be prevented by the application of a tourniquet. For want of 
this simple precaution, I have seen very large and even fatal quantities of 
eee preaeally lost, by being allowed slowly to trickle from the wound. 

Tn cases it has Scan proposed, by some Surgeons of great eminence, 
a pod wound in the limb, or to make an incision down to the frac- 
furs, and attempt to tie the artery where it has been injured. It is ensy to 
give, but difficult to catty out, such precepts. In most cases they are 
Sturcely practicable, as the Surgeon would have to grope in the midst of 
bleeding and infiltrated tissues, and would experience the greatest possible 

‘in finding the wounded vessel, after a sear i would materially 
the disorganization of the limb. pul 


uy 


E 








TREATMENT OF COMPOUND FRACTURES, 529 


ee as intervening woft parts ito 3 to me that 
the ° for the Surgeon to pursue is to remove the limb at or above 
pee pelos eee ition high ith a bad Compound 
The compli a Dislocat up with a 1po 
Sener ues as when the shoulder is dislocated, and the hand is 
shed, | 80 serious; the dislocation having been reduced, the limb 
may be amputated low down with safety, This practice I had occasion to 
ne years since in a young man who met with a bad crush of the 
and Teed hae airmail of the eee ae the es in con- 
sequence avi me entangled in machinery. If, however, 
compound fracture, baitended by any of the com, lieations that have 
just been mentioned, occur in a young or otherwise healthy subject, we 
moust, of course, attempt to save the limb, and shall generally succeed in 
doing so. 

‘Th some cases in which there is great doubt as to the possibility of saving 
the limb, especially in compound fractures of the upper limb and foot, the 
injured part may be dressed antiseptically, and amputation, if o 
performed at a period. The entire exclusion of putrefuction will 
prevent the septic fever, the spreading inflammation, the dangers of 

infection, which in former times made it safer to perform a primary 
erapatation in all cases in which the prospects of recovery without were very 


Trearmenr or eSEsoree eee the aes of a com- 
fracture, more especially of the lower extremity, special a) tus, 
such as M’'Intyre's, Liston's, a4 the bracket-splints, double inclin olaneg 
boxes, and fracture-beds, are often necessary, in order to obtain access 
to the wound, so as to dress it properly, and to place the limb in the beat 
position for union. In pany. cases the starched or plaster bandage may very 
advantageously be used; but it requires caution, as swelling and conse- 

Gumatstrangalation of the limb may take place under it. 
ints that require special attention, These are; 1, the 
u t of any Protruding Bone; 2, the Manage- 
ment of Splinters; 3, the Treatment of Oozing of Blood; 4, the Treatment of 
these make up the whole treatment of these injuries, 

im cases in which the limb admits of being saved. 

1. The m of compound fractures must be accomplished with the 
game care easaaay ene as that of simple ones. In the majority of cases, 
no great difficulty is experienced; and after reduction, the limb should be 
peed co a well- splint, properly protected in the neighborhood of 

wound with oiled silk, 90 as to prevent soiling of the pads by blood and 

In some cases, however, considerable difficulty arises in the re- 

duction, from the protrusion of one of the broken fragments which has been 
driven h the skin, at the time of the accident, or by careless handling 
ar contractions 
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dean or cotton-wool, rather than to use common unparified 
water, Ins ‘out the wound, wel iomagelera ringe with a piece of stiff 

n- or | on the nozzle be used. This will penetrate all 
parts of the Peper nce pal anes ia ake ty ane 


Pee eee must be al out freely, so as to avoid 
ahitteced lymph-sj Said es cleaned the wound thor- 
aN drainage. In many cases the 
Scher to allow o' st drainage; if it should not be so, it 
be enlarged, but it is scarcely ever justifiable, however large the wound 
oo dtl If the skin is i undermined a ceeds! 

‘be made with dcmpaitin‘f the car a md ifetin inserted. 


Bre of the irges and infectic the eae is 
yee the methods of dressing already dese in the Chapter 
these the carbolic- geass dressing will be found one of 

ph li most successful, and a few points require notice with 
regnrd to | fe cenistion to compound fractures. In man: compound frac- 
tures the air gets sucked in by the movements of the limb, and can be felt 
papsing in the subcutaneous tissue for some distance on each side of the 
wound. In these cases it is not necessary to force the solution ns far as the air 
has ms it seems to deposit its dust close to the wound, where it can be 
easily by the disi t. If the wound is many hours old or very 
pds is well to put into it fn iodoform in crystal to insure a more per- 
fecting action. In applying the dressing care must be taken in 
apiersciscod the limb to see that it is so arranged that it cap be opened 


Leas changing: while the limb is lying well supported and in a 
ieee jas in the case of a zara oh tha lee treated by 
wl aplints, the of the dressing should be irntaen the internal 


that it can be 0 without disturbing the fracture while the leg 
mtg: e he dressings must be held in position by the splints; 
must be put on under the splints, as it is impossible to do this 

ig the ends of the bone. The dressing must, in ordinary 

ce ‘changed & at the end of the first twenty-four hours. [twill be found 
8 in an abundant red serous discharge; the wound will be com- 
petty alle # smooth layer of blood-clot, level with the skin, which must 
o0 no Hecount rbed. It must be covered immediately with a fresh 
pitce of “ protective,” and a double layer of wet gauze and the dressing reap- 
this it is not necessary to dress the wound till the discharge shows 

atthe edge of the ee Tf all goes well the blood-clot remains unchanged, 
rat most becomes gray on the surface until, after a variable period, from 
twoto three weeks, it will be found to have been completely replaced by 
vote tea whieb has gradually grown up from beneath and absorbed 
is no reason to believe that the clot itself becomes organized. If 

H by much injury to 

be left unchanged 

e found » have healed as if 

arcing out the pacom treatment yy the carbolic-gauze 

be found to give: Ur but it is the least 


antiseptic dressings, as iodoform wool, 
also given Secralient results; as al 
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ing, These, as they do not require changing so frequently, give more perfect 
rest than the antiseptic gauzedressing; but they are not as certain in the 
prevention of decomposition. 

Tf, as must frequently happen, the necessary materials are not at hand for 
4 genuine antiseptic dressing, the wound must be treated Li bese attention 
to cleanliness, rest, and drainage. Antiseptic lotions may be used, and the 
wound be left as open as possible for the exit of discharges. If these be 
retained in the limb by the external wound kee kept closed by the dress- 
ing, deep infiltration of the areolar intermuscular will ensue, with 
much tension and diffuse suppuration accompani severe constitutional 
disturbance, and followed probably by Raerars It is, I believe, in conse- 

ence of the free vent thus afforded to the discharges, and of their retention 

ing avoided, that many of the worst-looking cases of compound frac 
especially of the leg—those in which there has been extensive sloaghing 
the soft around the wound, with exposure of the fractured fragments— 
eyentui do the best, The danger in such cases is a remote one, from 
hectic and exhaustion; not an immediate snd grave one, from septic absorp- 
tion, resulting from the infiltration of the limb. 

Tf the ant tic treatment fail or cannot be made use of, and suppuration 
takes place, with decomposition of the discharges, an endeavor must be made 
to the inflammation and lessen the constitutional disturbance. This 
is best effected by fixing the limb on a splint in such a way that, alth 
the wonnd can be cleaned and attended to, the apparatus shall be left undis- 
turbed and untouched as long as possible. The great art in the successful 
treatment of a compound fracture under these circumstances consist in not 
disturbing the limb; for days or even weeks it may sometimes advanta- 

usly be left without interference when once it has carefully put ap. 
Should: much swelling take place, and the wound become inflamed iy, 
and should much inflammation be set up in the limb, this may be mod 
the application of warm antiseptic applications the best when available bei 
boracic acid lint moistened in warm water, The part should be elevated 
but lightly covered, the bed-clothes being well raised by means of a cradle, 
0 as not to press on the limb; care being taken, at the same time, that the 
bandages be applied loosely, merely with a sufficient degree of force to 
retain the limb upon splint, a8 inflammatory infiltration, that might 
rapidly induce strangulation of the part, is apt to ensue. ‘The constitutional 
irritation must be subdued by the administration of opiates, together with 

rient, and these medicines must be repeated from time to time durin, 

the first fow see Moderate and cooling regimen must be employed, a 
the patient be disturbed xs little as possible. In many cases, if the patient 
be addicted to drinking, the constitutional disturbance soon assumes the 
irritative form; in these circumstances, it is of great moment that support, 
and even stimulants, be freely given; they must be allowed from the 
first, and increased in proportion to the depression of the patient's atren, 
or as symptoms of nervous irritation come on. 

if thers be much extravasation of blood into the soft parts, and bruising, 
great tension of the limb, followed by unhealthy suppuration and sloughing, 
will take place in the neighborhood of the wound; free incisions are then 
required to remove the tension and strangulation of the tissues, and, by let- 
ting out the decomposing blood and pus, to lessen the risk of the occurrence 
of gangrene, and diminish the fever resulting from the absorption of the 

roducts of putrefiction, It is in these cases that much injury results from 
frindly following as a routine practice in all cases indiscriminately the treat- 
ment which is undoubtedly of the highest value in some, viz., that of 
over the wound, with a view to closure by the first intention, any impervious 
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dressing, whether an’ plasters, or a pad of lint soaked in blood that 
has become hard and impermeable. The natural vent to the discharge 
through the external panne being interfered with, deep infiltration takes 
place through the arcolar planes of the limb, and the most extensive local 
mischief may result, pysemia baie: les certain to ensue, As soon a5 
pe is fairly established, fomentations of boracic lint, or thick, 
with 


i fF, should be applied, and the wound may be eprinkled 

iodoform; the nichole of eare must be pores by mie 

count ail Ww pecessary, an attention to the ‘ition of the 
Tab. The wean meenily ay 


must be frequently syringed with carbolic acid lotion, 
Condy’s |, or some other antiseptic. The fracture apparatus must be 
kept scrupulously clean, ially in summer; the bandages changed as 
et pads well protected with oiled silk. During this 
period various complications, such as septicemia, pyzemia, erysipelas, inflam- 
mation of the lymphatics and veins, and septic pneumonia are pt to occur, 
jal consideration and treatment; 90, also, if the discharge be 
ic, With its sweats, and gastro-intestinal irritation may come 
on, requiring full support of the pres of the system, and the nacrlaletra: 
tion of the mineral acids and other remedies, aceording to circumstances. 
As the confinement to bed is necessarily very prolonged in these cases, often 
extending through many weeks and months, the state of the putient’s back 
should be attended to, and he should early be placed upon a water-cushion, 
or hydrostatic bed, leat sores su ne. As the wound gradually heals, it 
minty be dressed with some stimulating lotion, us the red or blue wash. The 
bone will often be observed lying white and bare, bathed in pus, at the bot- 
tom of the wound. But even in this apparently unfavorable condition it 
mmmy recover, granulations gradually springing up on its surface and cover- 
it in; in other cuses, necrosis to a greater or less extent takes place, and 
‘consolidation does not occur until the bone has separated. Curling 
that those portions of necrosed bone which are connected with the 
t are slowest in detaching themselves. In some instances, a 
van pereemtasal callus is thrown out, in which the necrosed bone 
lieated, then the process of separation becomes extremely tedious 
and protracted, and amputation may not uncommonly become neceseary from 
i ing unable to bear up in so prolonged a struggle. 
taken place, the limb should be firmly put 
up in gutta-percha or leather splints, with a starched or plaster bandage, so 
as to enable the patient to be taken out of bed, to change the air of his room, 
and thus to keep up his general health. In fitting these splints, care must 
be tukeo to make an aperture opposite the wound, through which it may be 
dressed (Fig. 178). 
Neadérfer has introduced a dry plaster-of-Paris dressing for compound 
fractures, especially those produced by gunshot, and, indeed, for all attended 
“excessive st From this means h red the beat possible 
results in the German wats of 1864 and 1866. H ethod is as follows: 
Beneath the seat of injury, he places eight | 
pounds of dry gypsum are poured 
the fracture until there isa wall heaped u, e wound, which 
Js also covered in. The linen cloths ai wer like a many- 
tailed bandage, and the whole is tied up by short bandage, As the 
plaster becomes impregnated with pus, it is scrape: ind is on 
‘mecount to be meddled with ; new plaster is appl ¢ the old, which 
hhas become pasty, hus been removed. ti en compound 
fracture has been treated by the fixed plas db 
ally removed at the end of fourteen days; after : 
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described, may be papelied, and no splint or other epg or containing 
apparatus is requi It may be observed that, as plaster of Paris does not 
“set” with albuminous fluids, it is not bardened by the pus, but merely 
absorbs it, becoming pasty. 

The time required for the proper consolidation of a compound fracture 
varies greatly, according to the amount of injury done to the bones and soft 
parts, and the age and constitution of the patient. In the most JA: oon 


circumstances, it requires double or treble the time that i# necessary for the 
union of « simple fracture, Much stiffness of the limb from rigidity of the 
muscles and tendons will continue for a considerable length of time; this 
aay gradually be removed by frictions and douches, 

gan; 


putation may become necessary from the oceurrence of trau- 
matic grene, and then it must be done in accordance with the principles 
already laid down when speaking of that operation; but more frequently it 
is required from failure of the powers of the patient in consequence of septic 
fever, induced by absorption of the jucts of putrefaction the wound 
and the infiltrated parts around, or by hectic resulting from chronic septic 
suppuration and slow necrosis of the bones. In these circumstances, by 
yemoving the source of the mischief in time, and seizing an interval when 
the fever is at its lowest point, the patient's life will in all probability be 
preserved; the results of secondary amputation for compound fracture in 
these conditions being by no means unfavorable. Indeed, it is remarkable 
to see how speedily the constitutional symptoms subside after the removal of 
the source from which the absorption of septic matter is Lge tere the 
patient often sleeping well and taking his food with appetite the day after 
the operation 


The proper period to seize for the performance of secondary amputation 
in the earlier stages of the injury is often a most critical point. As a rule, 
it may be stated that, if the limb be not removed ee the first twenty-four 
hours, eight or ten days must be allowed to elapse before the operation is 
done; as during that time the patient is suffering acutely from the early 
septic fever, and eae during this stage are notoriously fatal. Bat 
ars granulations begin to spring up in the wound and fl a barrier to 
the further absorption of septic matter, the fever subsides, and the limb 
may be removed with the best prospect of success, The thermometer is the 
great guide; as soon as it has decidedly fallen from the high septic fever 
point of about 104° F. to 105° F. to about 100° F. or lower, the operation 
may be safely undertaken. Should it appear, however, that the patient ix 
becoming rapidly exhausted, and will hardly survive to the desired time, 
amputation may be performed as @ last chance during the period rpild 
fever. In these circumstances, however, the operation is seldom su F, 
the stump becomes sloughy, diffuse inflammation comes on, septicemia or 
on may set in, and the patient speedily dies. In other eases, after the 

rst fall of the temperature, it may frequently rise again from the formation 
of abscesses in the pin ties es of the necrosed bone, or from burrowing of 
pus amongst the muscles; or the patient may gradually be worn out by the 
profuse discharge. In these cases the patient's power must not be allowed 
to sink to the last ebb before amputation is performed; as then the shock 
may destroy life, or, if he survive, the immediate effect of the operation in 
his weakened state predisposes him to be attacked by the various infective 

to which wounds are liable. Much as “conservative” surgery is 
to be admired and cultivated, and hasty or unnecessary operation to be 
deprecated, I cannot but think that the life of the patient is occasionally 
jeopardized, and even lost, by disinclination on the part of the Surgeon to 
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tgp hem ‘cases of compound fracture, and by too prolonged 


The a eine in a great measure depend upon the 


at 
after-treatment. Large quantities of, lants and ofter red 
ities of stimulants and support are often requil 

in London practice to prevent the patient from secs Thave Seqeaatly 
given, with the best results, eight or ten ounces of brandy, twelve or sixteen 
of port or two or three pints of porter, in the twenty-four hours after 
with beef-tea, arrow-root, or meat, if the patient would take 

we found it absolutely necessary to do so to obviate death from 


Ata later period, when, some weeks or months having elapsed, the frac- 
ture has not united, the bones are necrosing, and the patient is being worn 


out by hectic, amputation must be performed at any convenient moment, 

and is often done with great success if it be not deferred till too late; for 

here the cause of the mischief is entirely local, and the constitution, suffering 
by the debility resulting from it, quickly rallies when it is removed. 

R&EBREAKING, AND Riserrinc Boxrs—It may happen that, 

at the end of two or three weeks, a fractured bone is found in a faulty position. 

i period the bond of union is soft and yielding, and the oivegicen 

if angular, may usually be remedied by frequent readjustment of the appa- 

‘and more particularly by bandaging the fractured fragments in oppo- 

or @ use of pads pressing on the extremities of the broken 

Tf this period be allowed to by, and the fracture be allowed to 

consolidated, it ret be found to be so badly set that it is necessary 

forcibly to or break the callus, in order to improve the condition of the 

When the displacement is angular, and the consolidation not very 


Fig. 182,—Batoher’s Clamp for Refraoturing « Badly Set Hone. 


usually the case, this may be done readily enough; but if the 
be longitudinal, and much time | elapsed since the occur- 
fence Of the injury, it will be difficult, if not impossible, to remove the 
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deformity. The bending or breaking of the callus is best done under the 
influence of chloroform; the fracture being then put up |, apeedy and 
consolidation will ensue. In this way I have times remedied 
a faulty position in fractured bones, although from six to ten weeks had 
Capa from the occurrence of the injury. 
the majority of cases, the wat force exerted by the unaided strength 
of the Surgeon will suffice to break the bone, But 
have elapsed since the consolidation, the unaided strength will not prove 
sufficient, In such cases, Butcher has successfully employed a surgical 
clamp (ig 182), by the pressure of which the bone may be broken across 
ie its displaced anglo, even though the faulty union is of several months’ 
uration. 

Should the consolidation of the fracture be too firm to admit of ssbendiak 
or rebreaking, subcutaneous osteotomy may be employed in some cases wi 
advantage. is may be done by means of a chisel, or by Adatns’s narrow- 
bladed caw. With this latter instrument I have divided the fibula in a 
badly set Pott’s fracture, where the bone had united at an angle ipa 
inwards, and thus throwing the outer edge of the foot upwards. same 
operation may be applied to other bones, especially to those of the forearm. 

A bone which does not Dire to have been very skilfully set, and whieh 
presents a certain amount of deformity when the splints or apparatus covering 
it are removed, may gradually regain its proper shape if left to itself. This it 
oes b ae muscles of the pe mauling she cally, wiles ul somewhat soft 
an ling, into a pro] The us may ite strong enou; 
to bear hee weight eat (nisinisin the length of the limb in its full ae 
after the removal of all apparatus, and yet be sufficiently yielding to become 
slowly and gradually shaped by the action of the muscles of the limb when 
they are left untrammelled by bandages, 


jut it more commonly Satpal that a limb which, when taken out of the 


splints at the proper period, appears to be straight and of good len, 
gradually yields under the weight of the body and the strain of the museles: 
so that, at the end of a few sy great and most unsi; hely deformity occurs. 
In these cases the Surgeon is often unduly blamed; and to his unskilful- 
ness is attributed that displacement which, in reality, is due to the faulty 
character of the callus. It must be remembered that there is every di 
of firmness of the callus, from that which is of normal consistence to that 
which is quite unable to support the weight of the limb or body, and that 
yields more or Jeas quickly under the pressure to which it is subjected. 
De.ayen Uxsox.—Occasionally, more particularly in cases of fracture 
of the fernur, tibia, and humerus, the union between the broken ft ts 
is delayed several weeks beyond the usual period of perfect consol 
This arises, in the majority of cases, from constitutional debility, rather than 
from local causes, Several cases of delayed union have been led in 
which repair readily took place after the employment of mercury ; indeed, 
in syphilitic subjects the constitutional taint should always be B 
not Bape cause of delayed union is “meddling” with the fracture, 
changing the apparatus, removing splints or frequently testing the solidity. 
When it is found at the expiration of six or eight weeks after the occurrence 
of simple fracture that the callus is still yielding, the health should 
be improved by tonics, change of air, ete., and the lim! sect) put up in 
starched or plaster-of:Paris bandages. Indeed, I believe that delayed union 
is much less likely to occur in patients who have from the first been treated 
by the starched bandage, and allowed to move about, than in those who haye 
been confined to bed or rather to the house in the ordinary way. 
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CE eae oer Tonrrer—Boms hones when lobes 
very rarely ul ir nents 0 ept firm mi 
tissue, in metas ‘blended ‘th h the aponeuroti structures a 


Poeticreby the case with the patella. This, which is owing to a want of aD 
‘of the fragments, and is dependent on the anatomical relations of 
be considered a diseased condition. 
however, in a fracture of the shaft or the ar 
that proper union does not take place, and we 
ise Joint, 


re or 

Fracture the ends of the bone are rounded and the 

closed by a thin plate of bone, which is sometimes hard 
; more often the ends are atrophied 
inted. They are merely connected 
in some looms fibrous tissue. Un- 
arise in one of three ways: 1, 
ay be 80 widely eeparated that no 
Pepmaterial could form; 2, from various causes 
iting material, but loose fibrous tissue has been 
ed 3, true bony union has taken place, but 
some peculiar state of the patient's health, 
has become absorbed and the fracture 


there has usually been an abundant 
of the early soft rey ive material pre- 
to the formation of bony callus, but it has 
, and hax become developed into more 
peat 80 that the ends of the bone 
almost ligamentous bands. 
=a studied by oat Seca ie ne 
itansky, ints two dis- 
: Tn the first, which takes of the 
dane of a hinge-joint, we find that the ends of 
the fracture are smoothed and rounded, invested with 
dense periosteum, and united to one another 
by thick bands of ligamentous tissue, in such a way f 
as usually ees ‘considerable lateral movement, Fig. 183-—False Joint in 
rn sometimes they are tolerably firm. In the Humerus, 
other variety the joint partakes of the ball-and-socket 
iam he a very imperfect degree, but sometimes in a suffi- 
manner—one end of the bone being rounded, the 
other voapabaped, res both covered by a firm fib: issue. 
osetia be kind of capsule, in which a synovia-like fluid has oc- 
The form that the false joint will assume depends on the action of the 
Muscles which influence it. Thus, when occurring in the shafts of lon; 
bones, where is subjected to movements ind extension, it will 
asume the ape whilst, when it is se articular ends, where 
more subjected to movements of rotation, it will affect the ball-and- 


in false joint or in ordinary un- 
en ceeaeln undoubtedly very rare. ] ‘y seldom met with it 
in my own practice. The cases that have been und at Us 
College Hospital have almost all been sei 

,and probably present but a very smal 
that have poverred in "he districts from whi 





TREATMENT OF UNUNITED FRACTURE, 589 


a and the osseous tissue less dense. Gueretin has collected 
cases | } to prove the direct connection between the occurrence of 
and the want of proper arterial supply to one of the frag- 
ments. Thos, in the humerus the course of the nutrient artery is from 
above ; and of thirteen cases of ununited fracture, nine were 
ater rhea above the canal in a trees aera . an the 
wl nutrient artery passes from below uw) s, of eight cases 
of unupited re, seven occurred below this vessel, and on above, 
Adams, has, however, shown that the number and size, as well as position, of 
the arteries entering the bone, vary considerably; and hence the objection 
that non-union may occur in a fracture of avy part of the shaft of a long 
the Sp artery is found only at one gpot, can scarcely be 

a one. 

Some bone ar mich more ee pees to Sete of their pel 
According to the statistics collected orris, it would ay ¢ that the femur, 
the humerus, the bones of the leg, na of the rear lastly the lower 
j those in which wnunited fractures most frequently occur, Thus out 

cases, 48 occurred in the femur, 48 in the humerus, 33 in the leg, 19 

the forearm, and 2 in the lower jaw. This is quite out of proportion to 

ey of fracture in these bones; for, according to Bina of all 

8 per cent. occur in the forearm, 15 to 16 in the leg, 7 in the 

in the femur, Hamilton states that in his experience 

the humerus is more commonly the seat of an ununited fracture than the 
and my experience agrees with his, 

One cause that Sie in lending to want of union in a fracture is 

ofa ie contd and too tightly to the limb, When this 


the application 
etre arias napply to the 


roken bone is strangled, the muscles and 
textures want nutrition, and consequently, d@ fortiori, reparative actions 
are interfered with, and callus is not formed of proper consistence or in 
sufficient quantity for consolidation of the fracture, 
oecurrence of copes fracture . reer celta to the ane 
proper apposition of the fragments which are so situated that instead ot 
aca surfaces being in contact, rotation of the limb has caused the 
outer and periosteal aspects to touch. Doubtless, in some cases, it may he so 
oecasioned; but I believe that these causes are not nearly so frequent in 
their operation as the constitutional and local conditions that have already 
been pointed out. The interposition of a piece of muscle between the frag- 
ments may prevent union. this I saw an interesting instance some years 
which want of union ina fractured femur was owing to perforation of 
\Yastus muscle by the upper fragment, and its entanglement between the 
ends, But it is very certain that, to whatever condition, local or con- 
stitutional, non-union of a fracture may be due, it i very many cases 
quite impossible to asssign to it any cause appr y the Surgeon, 
Ina certain proportion of cased variously estimated by different authors, 
the cause of non-union is inefficient maini reat during treatment. 
nd fractures much more oft unite than simple; in many 


conducted by local 
ted. We cannot 
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formed, it will be necessary to employ operative procedure before 
union ean be: ed. All operations that are cfulactaesn in these cases 
nducted one of two principles: er, 1, to excite euch inflammation 
in doe joint and the neighboring tissues, as will lead to inflammatory 
I. a8 in the process of union of a recent fracture, may be 
followed by the development of callus; or else, 2, by removing the false joint 
allogether, to convert the case into a recent compound fracture, and to treat 
ites such an accident. It can be easily understood that operative procedures 
conducted on principles are too serious to be lightly 
undertaken, or to be had recourse to until other measures 
have failed, the mortalit; following them being, even ac- : 
to published stat considerable, and probably 
much greater than has been laid before the profes- 


itions,—those that have 
of tatammstion,the simplest 
consists in the introduction of acupuncture 
ir in the subcutaneous section of the ligamentous 
a tenotome. In this way I bave known union 
Ee, Liston’s, who had a false joint in 
femur, though not until after the fracture 
had been converted into a compound one, and much dan- 
Larne suffering incurred. Four yeurs after the consoli- 
of the ununited fracture, the patient was readmitted 
into the ital under my care, with fracture of the same 
bone two lower down than the former injury; on 
‘this occasion, union took place in the usual manner and 
without my difficulty. 
Pereussion of the ends of the bones has been success- 
epee in these cases by H. O. Thomas, The 
in onan | the ekin at the seat of frac- 
ture with a piece of felt, then percussing forcibly the 
ends broken but ununited bone by means of a vig. 124.—Apparats 
i for Vounited Frac 
it may ture of Femur. 
only be required once, or may need several repetition’. 
‘The effect is a deal of local swelling and irritation. The limb should 
up firmly as for recent fracture, and a cure may be expected in from 


‘int, though occasionally 
fatal results, from set- 
ery insufficient exit for 
thus leading to extensive unmation. If the seton 
|, these dangers might be dii by the use of antiseptic 
i The iirends must not be left in days, when suf- 
fion will have been induced. A mi 
| passing a silver wire around the f 
as to cut eee joi 
performin, 
branches, ani 
firmly atiached to the callus, s 
be wounded. 
to excite the 
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. Sir W. Fergusson speaks highly of wiring together the ends 
wie At the end of six Sica Bivesiadilin seevetred ag GCauE 
down } and removed. Should they produce no irritation, they may be 

i instead of using wires, splices together the freshened ends 

the bone with iron 
In all cases, some shortening of the limb must necessarily result; but, if 
solid union can be obtained, this is of but little consequence. I ing 
on the forearm or log, if both bones are affected, care must be taken to 
remove ap equal Suanelhy fons each. If the fracture be very oblique, the 
section of the bone must be in the same line, ao as to cause as little shorten- 


i odeor Ns 
Nussbaum, of Munich, has successfully transplanted bone in a 
case where a Btion of the ulna was lost as the result of a gunshot injury. 

i r ununited fracture rarely succeed when the disunion is owin, 
to than local causes. They may succeed in old people. I have united 
a femur disunited for twelve months, in a man between sixty and seventy, 
by Dietfeobach’s method. The more thickly the bone is covered by the soft 

the more likely will an operation be successful. Hence, the humerus 
and femur are more favorable for operation than the tibia. 

On reviewing the various methods that have been recommended for reés- 
tablishment of union between the separated fragments, it would appear that 
if the period of normal union has been excundad by but a few weeks, rub- 
bing ends of the bones forcibly together, or percussion, may be tried, 
followed by the ree of a plaster-of-Paris bandage. Should this have 
‘no effect, further efforts may be made to excite a sufficient degree of inflam- 

subcutaneous section and scraping of the ends of the fragments, 


mation b: 
Should this fail, it is not advisable to pass a scton, as it is quite as dangerous 


een one of the larger operations, and not so certain. The seat 
fracture s! |, therefore, be cut down upon, and if it be found that there 


is firm fibrous union, the insertion of Dieffenbach’s pegs might be sufficient, 
a8 if the proper amount of inflammation be set up, the intervening fibrous 
tissue becomes converted into bone; but if there is a distinct false joint, it 
had better be removed, and the bevelled ends tied together with wire. In 
such eases, shortening to an extent corresponding to the overlapping of the 
obliquely cut ends must necessarily be left. union should fail to be 
accomplished, much may be done to relieve the patient by properly devised 
apparatus, but if the false joint be situated in the femur or tibia, the limb 
muy be so useless and cumbersome to the patient that amputation may be 
required as a last resource. 


CHAPTER XXI. 
SPECIAL FRACTURES. 


Tw considering the nature and treatment of fractures of particular bones, 
‘we shall at present confine our remarks to Fractures of the Bones of the 
ik, and extremities. Inju ‘he Bones of the Head and Spine 
J interest and importance from their complication with 
contained organs; hence the consideration of these will be de- 

chapters. 
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may thus death, This I have seen happen from a severe blow on 
npg of wood. 
sz AND Upren Jawnones.—These are seldom broken unless great 
and direct violence baye been employed; and their fracture is usually 
v by external wound, as in | i injuries of these parts. 
More commonly the alveolar processes are detached, and the teeth loosened. 
‘treatment then consists in binding the teeth together with gold wire, 
Tn fractures of the eygoma, the fragments may be driven into the temporal 
muscle, and produce so much difficulty in mastication as to o/s removal, 
Tn some rare cases, all the bones of the face appear to have smashed, 
and separated from the skull by the infliction of great violence. Thus, 
South relates the case of a man who was struck on the face by the handle of 
& crane, and in whom all the bones were separated and loosened, “feeling 
like beans in a bag.” Vidal records the case of a man, who, by a fall from 
@ great beet separated all his facial bones. A patient was admitted into 
University College Hospital under my care, who had fallen thirty feet over 
the balusters of a spiral staircase. He had in some way struck his face, 
either on reaching the ground or in the fall. He lived only about two hours 
after admission. On making a -mortem examination, the following 
injuries were found: The lower jaw was fractured through the ramus on 
the left side, and through the body between the molar teeth on the right 
side. In the Danae le a transverse fracture ran completely across from one 
el F oe : oe ae ae of the sate Late! a 
nares. It throug! h superior maxilla the 
of the palate bones, both peerrpald processes of the sphenoid 
th sides, and the vomer; so that the whole of the alveolar 
the superior maxilla and the palate formed one piece. This was 
backwards into the pharynx. The zygoma was fractured on both 
and « vertical fracture ran on each side from the margin of the orbit 
the walls is the Cai 60 nek on a es a te fa 
com) of part ie zygoma, the malar bone, and t! the 
erjor sites ised with which is in sie The nasal pire ep 
processes @ superior maxillary bones, the os unguis on side, 
ethmoid, were ipaadied into numerous small fragments. There was 
visible from the interior of the skull; and no other injuries of 
were found. 
case the patient falling out of a third-story window struck the 
the out-railings. The superior maxille were broken across 
above the line of the teeth; so that these and the hard palate 
ly turned backwards and forwards. This patient died from a 
the eed bone having penetrated the dura mater. 
ve known several cases of transverse fracture of one superior 
bone do well. In such cases the aid of the dentist ix required to 
er the teeth, or to fix the displaced fragments by means of suitable 
; te Ath see se banal s the Beuene “4 usually oe es 
difficu! e often requires to be introduc y means of the 
stonuach-botl. 
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Th Gunshot Injuries of the Face, there is usually groat splintering of the 
Done. As, however, the vitality of the part is great, necrosis is not so likely 
to ensue here as elsewhere; and the partially detached and loosened frag- 
ments accordingly be put back into position, and will usually become 
fixed. There are, however, two principal rdecinecs ‘in these cases, viz., hemor- 
rhage, either primary or secondary, and abundant fetid muco-puriform dis- 
age The Peace bit when primary, usually ceases spontancously, or 

Application of cold. If secondary, it may be arrested by cold, by 
Vou. 1.—35 
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Ht, or to some effort in reduction, it may be torn across. When 
enaeee pacts of the lower lip, supplied by the mental branch 
are necessarily for u time deprived of sensation, but 

Thave never known any permanent mischief from this 

the hemorrhage following | laceration of the inferior dental 


sr The Treatment i is marl enough in principle, though often not very easy 


of accomplishment, It consists in maintaining the parts in apposition bi 
suitable apparatus for four or five weeks, uring wi Fich ine eealonthe 5 


Es, 


Pig. 159. —Gutia-porcba Splint; Original Shape, Fig, 190,—Gutta-peroba Splint, 
moulded to Shape of Jaw. 


ane be interdicted—the patient living on sops, soups, and fluid nourishment 

of all kinds—ant talking probibited. The appnratus that commonly suf- 
fives consists of a gatta-percha splint (Fig. 189 iy moulded to the part (Fig. 
190), lined with lint, and fixed on with a four-tailed bandage; the two fore- 
ends of which are tied behind the neck, whilst the other two are knotted 
over the top of the head (Fig. 191), Whon the ramus is broken, the side 

of the yutta-perchs splint should be made proportionately long. The teeth 
in these cases require special attention. Any that are loosened must be left 


Fig. 192, 
Apparatus applied te Frac- ‘Thowas’s firet method of uniting Fracture of the Lower 
tere of Lower Jaw, Jaw, avn. Wires passed through drill-holes, and 
coiled by the key, Pig. 193. 


eosies il will soon aeape adhesions, and fix themselves firmly; and, if 
— y may be tied to the sound teeth with silver wire or dentist's 
ie must be taken that any tooth that may have been forced out of 
itl an dropped between the fragments moved from thia situa- 
in one case where a tooth was overlooked position, no union of 
the-fieeoure took place till it had been removed, When depression, eape- 
near the symphysis, is considerable, a clamp apparatus which fixes 
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the chin and line of teeth, invented by Lonsdale, anawers the purpose of 
steadying the fragments extremely well. When the fracture is double, one 
fissure occurring near the symphysis, the other near the angle, there is often 
very considerable difficulty in bringing the fragments into anything like 
good position, without the aid of some special apparatus. In such cases, a 
cast should be taken of the teeth in gutta-percha, while the fragments are 
held in accurate position, and from this a metal plate should be modelled, 
fitted to the teeth, and attached to Lonadale's clamp or to a stem, and fixed 
ton acealectatlies splint placed under the jaw, so as to keep the whole 
steady and solid. Union generally takes place readily and very perfectly in 
fractures of the jaw, though it is somewhat slow at first, and the fragments 
continue mobile for some weeks, But the vascular supply of the bone is 
abundant, and reparative action correspondingly perfect. 

he cure is delayed by the separation of necrosed fragments. If 
there should be any offensive discharge, the patient must wash out his mouth 
with Goars fluid and water, after which iodoform must be sprinkled on 
the wound, 

Tn all compound fractures of the lower jaw, H. O, Thomas ly advo- 
cates drilling the bone on each side of the fracture, and fixing the fragments 
by means of thick pliant silver wire. He finds that the ordinary cross-twist 
does not hold; he therefore coils the wire at each side (Figs. 192, 194). In 


Pig: 104.—Thomnae’s sooond mode Fig, 195.—Form of 
of uniting Fracture of the Lower the ooil of wire. 
Taw by twisted and eniled wire, 


order to facilitate this operation, he has devised a set of instruments, com- 
prising a tubular needle to return the wire, and a key for coiling it (Fig. 
193). 

In Fractures of the Body of the Lower Jaw by Gunshot Injury, there 
is great comminution and splintering of the bone, followed by copious and 
fetid discharge, w being in part swallowed, may reduce the patient to a 
state of extreme debility, or may even prove fatal. The free use of disin- 
feotants, and especially of iodoform, will, however, do much to counteract 
this. In extreme cases, Dupuytren recommends the lower lip to be cut 
throngh, the splinters taken away, and, if necessary, a portion of the bone 

, 80 a8 to convert the wound into one similar to that which results 
after the partial removal of the lower jaw for disease of the bone. 

FPracrore or rae Hyow Bone is of very rare occurrence; and, thou, 
usually the result of direct violence, as a forcible grasp, ‘has been seen by 
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sore to oceur from muscular action, The signs are always very 

form a sharp salient angle; rine are much pain 

increased by speaking and deglutition, ‘There is usually 
considerable difficulty in breathing may be present. Reduo- 

hed by pressing the fra, ts into position, either externally 

b finger into the mouth. Should one piece of the bone be 
n ‘in, it might pros bly regulee to be drawn forward with a tena- 

m. The neck should then ed with a stiff pasteboard collar to 

ent displacement, 


ae 
FRACTURIS OF THE TONES OF THR CEST. 


or me Ris asp Cosran Carro.acrs.—These injuries thay 
occur in two ways: Ist, from direct violence, the a: that is strack being 
driven in towards the thoracic cavity, and thus broken; 2d, the fracture 
ocours from indirect violence, the forepart of the chest bees forcibly com- 
pressed, so that the rib is bent outward and snaps. When the injury is the 
result of direct violence, and the broken fragments are forced in, the pleura, 
Bae ieee or diaphragm may be wounded, thus giving rise to the most 
and fatal uences, such as hemorrhage, emphysema, and inflam- 
mation of the pers injured. When it is occasioned by indirect violence, as 
the fracture takes place in a direction outwards, the thoracic organs may be 
contused, and thus injured, but they are not liable to be punctured by the 
some rare cases, the ribs have been known to be broken by 

the violent contraction of the abdominal muacles during parturient efforts. 
Fractures of the ribs may be single; multiple when several, or even the 
whole of the ribs on one side, or several on both sides, are fractured ; simple, 
as in ordinary violence; and nest: as in gunshot injuries; or when the 

broken ends are driven into the lung. 
Any one of the ribs may be broken, and frequently several are fractured at 
time. The middle ribs, from the fourth to the eighth, are those that 
most frequently give way, being most exposed, and at the same time fixed. 
‘The first and second ribs ure seldom broken, being protected by the clavicle 
and shoulder, When they are fractured, it is usually the result of gunshot 
violence, or, if from some of the ordinary accidents of civil life, the clavicle 
will be broken as woll; but this is not an invariable complication, I have seen 
fractures of the first two ribe from a fall, without any injury to neighboring 
hones. ‘This fracture is always very dangerous, on account of the liability to 
injury of important subjacent structures. The lower ribs, being less firmly 
fixed than the others, commonly escape, unless very great and direct violence 
be inflicted i » Any part of a rib may be broken by direct vio- 
aes but when the fracture is the result of compression of the chest, it is 
usually the point of greatest convexity or the neighborhood of the angle of 
the rib that gives way. ‘These indirect fractures commonly occur in elderly 
people, in whom the elasticity of the thoracic parietes has lessened as the 
result of age, and they are peculiarly liable to occur in some cases of general 
alys the insane, in which thé bones are weakened by atrophy. 

i ‘The chief symptom is a sharp pricking and catching pain at 
the seat of injury, igarerend by breathing deeply, or by coughing. In order 
t avold this, the inspirations are shallow, and the breathing is principally 

aphr ie and abdomi: On placing one hand on the sternum, and 
the other on the spine, and pressing gently, the patient will complain of pain 
ut the seat of fractare, This is often a valuable means of diagnosis. On 
‘the hand over the seat of injury, and des the patient to cough, 

mf may often be felt; and in most cases | lible on applying the 
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last giving way. This fracture may arise from direct 

ly Seen reall of falls on the Rane shoulder. 2. It 

earer the acromion, between the two wiewlar 

ts Outer End may be broken off externally to the outermost 

n of the trapezoid deere between it and the acromion. 

fractures can scarcely occur from indirect, but are almost 

result of direct violence. 4. The clavicle may be broken in- 
itis, to the Sternal Sido of the Bhomboid Ligament, usuall 

warters of an inch from its sternal articulation. This 

arrence. R, W, Smith, although admitting its possibility, 
ho actual proof, from dissection, of its having vecurred. 

will depend upon the seat of fracture. When the bone is broken 

conoid and trapezoid ligamenta, there is little, if any, displacement, 

of pressure, some crepitus on moving the shoulder, and slight 

i running the finger along the bone, are usually present. When 

itary to the ranted figamenta, there is 4 remarkable dis- 

the aa pala: fragment, the articular surface of which is turned 

‘in with a slight inclination downwards, nearly at right 


the rest of the bone, apparently by the d of the weight of 
ler, the point of wl ich is ainda He agg of 197). When 


)) 


Fig. 194, —Sound Ciaviele. Fig, 197,—Fractare of Claviole, outside 
of Trapesid Ligament, 


te fracture occurs about the middle of the bone, or at say part on the #eraal 
ide of the scapular (aeons there is a well-marked deformity, owing tow 
triple displacement of the inner end of the outer fragment inwards, down- 
and slightly backwards, while the outer end is rotated forwards. 

ent i due to two causes, one of which is mechanical and the 
rmusoular. ‘The displacoment downwards is due chiefly to the weight 
the arm, but the contraction of the deltoid also would aid in depressing 
‘inner end of the outer fragment. The displacement inwards is due to 
of the muscles passing from the chest to the arm and scapula, the 

lis niajor and minor, and the Jatiasimus dorsi; the rotation forwards 
ing of the sternal end of the outer fragment backwards is due 

tothe more powerful action of the pectoral muscles. The outer extremity 
Of the inner fragment appears to be elevated, the skin being drawn tensely 
Pern this is owing rather to the depression of the outer portion of the 
Ge; it is usually kept fixed by the antagonism between the sterno-cleido- 
mastyld pectoral muscles. It may, however, in some cases be 
riled, This en the clavicular portion of the sterno-cleido-mastoid 
Mule is unusually strong, and wheu the fracture has taken place just out- 
Side its insertion into the clavicle; or it may be raised and pushed forwards, 
by the inner end of the outer fragment getting below or behind it. On 
at n patient with fracture of the clavicle in this situation, the nature 

Of the injury i4 at once evident, The approximation of the point of the 
ete towards the sternum; the prominence formed by the outer end of 
e it, over which the skin is atretche: sudden depression 
Uniler this, andthe crepitus, which can be easily induced by elevating and 
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i and ice by simple means, than by the most 
iil eet by simp! by 


re eer athe of the acromial end of the clavicle, a 

re round Alister pe Mleratlone etal ol 

end Res rouhicn of ihe shorlber wards. When the 
| hetween the coraco-clavicular ae on there is bat little 
ind the same treatment will suffice. 


point to the inside of these Higerectaithe manugement is 
‘and numerous methods of treating it have been invented. 
dat in all are to draw the outer fr it outwards, to force 
and by mipporting the weight of the limb to correct 
downwards. ‘It is impossible to mention here more than 


of treatment that seem most I. 
_ Treatment by Caper | the three principal 
‘thus carried out: 
‘ing a fulcrum of ick wed, ped cushion, with its broad 
in axilla, and then bringing the elbow closely to the oi 
is to act asa lever and draw the shoulder and the scapular 
wards, thus correcting the displacement inwards, 2. By 
well backwards, behind the lateral median line of the te bly, 
to rotation forwards is removed. 3. By elevating the shoulder, 
off the Wt of the arm by means of a short sling that passes 
cea jacement downwards is remedied. By these 
lacement a the outer fragment is corrected. 
ts in keeping the fracture in a good position; 
‘itis obla this becomes ait inn] ce #0 that a cure without 
‘or angular deformity is ve mm obtain 
Soother to eel that the fingers should be bandaged sepa- 
palm padded, and the bandage carried up as bigh as the axillary 
- More extended experience leads me to doubt 
of all these directions, and I now 
myself with simply bandaging the hand and 
tea at and a mg the tips of the fingers 
othat the conditions of the circulation through 
can be watched. Care must be taken not 
to use the lever-like movement of the arm against 
ee pane y pad too forcibly, leet the 
rnold “ene pec comp! reese, 
@ roller, the e must always 
be flexed ; 2) katong undue and dangerous conetric- 
oceur. The pad should be 
stuffed with bran, six inches 
five broad, or bls thick at its apper part; 
support the elbow, and the hand 
raised across the chest. After the 
the pulse at the ould Pig. 108-—>Apparatus for 
is examined, in order to ‘Fractured Claviele, 


— 


7 


cE 


A 


re of the pad. In the ac nying figure, the sling 
under the elbow as it ought to; it is represented in this 

to conceal the other parts ratus (Fig. 198). 
Haken to the side by a few turns of a roller, or by means 








TREATMENT OF FRACTURED CLAVICLE. 587 


‘time the elbow must be forced upwards. These positions must 
by the application of the plaster over the Grea and hand, 


it, which is sufficiently explained by the accompanying figures 
though an ariel Seabee coneeinined toe OnE 


aye AS 


Fig. 201.—Riie's Splint, Fig. 202.—Bille's Splint applied. 


cases of fractured clavicle, is useful in those instances in which great 
atten of limb is required to keep the fragments in sition, 

eee ‘ oe ee ine con 4 rl is frequently « 
diffieal ee ie bani roperly applied; in these circumstances 
by ity x ing properly pe 


will be found very useful, care being taken to reapply 
Hassoften as it becomes loose, lest deformity result. Fractured clavicles 
eccirring in females, to whom any irregularity of union in this situation 
would be a hy seeded are best treated b: keine the patient lying flat 
on her back in bed, with the arm fixed to the side, for the first two or three 
weeks, By this plan, which is as old as the days of Hippocrates, I have 
seen better results produced than Ws any other, 

When both clavicles are broken the patient should be kept in bed, and the 
shoulder fixed and drawn backwards by means of a figure-of-8 bandage. In 
the case already alluded to (p. 554), this could not be borne, owing to the 

liltineous fracture of the ribs; but the patient, nevertheless, made a good 
Feovery with little deformity. 

Tn Comminuted Fracture of the Clavicle, it must always be remembered 
that tho subclavian vein may be compressed or contused. It is, therefore, of 
Mportance to avoid all means that may interfere with the return of venous 
blood from the arm, Hence the bandaging of the fingers, hand, and fore- 
4m should be omitted, and the axillary pad laid aside. The limb should 
bedmwa back, supported in a sling, and the patient kept recumbent until 
Uuion has been attained. 

Th comminuted simple fracture of the clavicle with vertical depression of 
the central ects, Annandale has removed the displaced piece of bone. 

Period of Union —In adults a fractured clavicle is solidly united in four 
Werks, In children three weeks are aufficient, and in infants a fortnight. 

or THe Scarvta.—t. Fracture of the Body of the Scapula 
‘is not very commonly met with; and when it occurs, being al he result. 
of direct violence, it is usually associated with serious injury to 
thewibjacent ribs and trunk. ‘The thick layer of muscles overlying this 
Dame not only protects it, but limits displacement, and renders the detection 
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# is but seldom broken, there not being more than 
cases of this 


n showing a frac 
through the glenoid cavity, and 
the acromion; and an old specimen, from a sub- 
g-room, showing a fracture through the middle of the 
us band uarters of an inch in length. The 
ctoralis minor, biceps, and 


Bayes i ly, and would do so still 
it not that it is kept in position by the ligaments to which it 
on, and whose fibres are expanded over it. 

tment that can be adopted is to put the arm in a sling and 


ee, the Neck of the Scapula immediately behind the glenoid 
a rare fi . Its existence has been doubted: A. Co) id 
ated, at cases 80 described are, in reality, instances 
af the Upper end of the humerus. There is, according. to South, no 
apy museum in London illustrating fracture of the nec 


however, recorded by Spence in the Edinb 
the occasional eee of the injury eae doubt. 
it into the Edinburgh Infirmary, who had fallen on his 
intoxicated. There was falling of the limb towards the axilla, 
of the acromion and flattening of the deltoid; and crepitus 
contour of the shoulder was restored by pram arm 
and raising the limb. The man died some days afterwards 
s, the result of an injury to the forehead which he had 
| during fall. On examining the shoulder, “the fracture was 
pass obliquely from below, upwards and forwards, commencin, 
bout half an inch behind the origin of the long head of the Gciccrateand 
ating the neck and four-fifths of the lower part of the glenoid eee 
enue, ‘The long head of the biceps and the whole of the glenoi 
d alzo been torn from the upper fragment of the glenoid cavity, 
d along with the displaced portion.” 
of the geapula, the coracoid process would 
arily y, the glenoid cavity being detached along with it. Mobility 
‘corneoid would, therefore, be a valuable sign in the diagnosis of this 


of such an injury, if it were diagnosticated, would consist 
the whole arm well raised and fixed to the chest, with a pad in 


r or rae Hymervs.—In studying the fractures of the humerus, 

fice that bone into three parts—the Upper Articular End, the 
Lower Articular End. 

of the Upper Articular End of the Humerus not unfre- 

deur, constituting an important class of injuries which have been 

y studied by Sir A. Cooper, and more recently by R. W. Smith, 


work. deservés the attentive perusal of every practitioner, 

] Kinds of fracture of the humerus are met with in the immediate 

nity of the shoulder-joint. Two of these are Infracapeular, viz., Simple 

‘of the Anatomical Neck, and Impacted Fracture of this portion. 

ne, The remaining three are Exctracopsular, viz., Fractures of the 
Neck—Simple and Impacted ; and Separation of the G ub 
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process, by the biceps, cornco-brachialis, triceps, and 


of this fracture are sufficiently obvious. The pene eavity is 

head of the bone, which can felt in it. Below this there is 

j erepitus is easily produced if extension be made to bring the 

in contact, and there are great mobility of the lower frag- 

d shortening of the limb to the extent of from three-quarters to 

‘one inch; but the most remarkable sign is the prominence formed by the 

end of the shaft of the humerus, which projects under the integu- 

‘ments, and can readily be felt under the coracoid proceas, when the elbow is 

pushed upwards and rotated. The axis of the bone also is directed obliquely 

‘inwards towards this point. In consequence of the irritation 

nerves of the axillary plexus by this fragment, which is often very 

‘angular, « good den! of pain is complained of in the arm and 

iis sign, however, is not met with in children, when the epiphysis 

the shaft, owing to the greater smoothness of the fractured 

re is often great extravasation of blood in this fracture, 
to laceration of eee the circumflex arteries, 


i 


i 


5 
i 


i" 


= ee eer his excellent work on 
© superior fragment being pene- 
inferior one, the eontinulty of the 
ness are in a great measure pre- 
the usual signs of fracture, such 
lacement, and crepitus, are not 
le, and indeed the signs of this 
jefly negative. Thus, there are im- 
motion, vt deformity about the 
per part of the arm, and ocension- 
i! obtainable with difficulty, and by 
i the head of the bone whilst the 
being rotated. There is, as a rule, 
shortening, amounting to less than half an 


z 
: 


i 
iE 
B Pe 


i are ebi 
tof 


if 


separation of the epiphysis from 
is common, and especial asthe be 
“gfleton yes eile with a toe 
agnosis is always easy. In chil- 
pul dlslocation of the head of 
scarcely ever occurs. In the fract- 
| can be felt in the glenoid cavity; 
the broad end of shaft, for the fracture in them is alway 
may be felt drawn up under the coracoid process, and cannot be 


ut 


are of the Neck of the Hu~ 
morus. 


g5F 
J 


FE 
if 


H 


‘The Treatment in these cases should be carried out in accordance with 
the following principles and details: 1. ‘To bandage the hand and arm go as 
w ‘congestion and mdema of the limb; 2. To place a pad in the 

to act a8 a fulcrum; 3. ‘To bandage the elbow closely to the side so 
™ to overcome the displacement inwards of the upper ee of the shaft, 
he thrown outwards by the a ° 
i to the » 
end of the shaft, and thus to throw it backwards 
Wwards the head of the humerus; 5. 


o apply as ly to sup- 
hand and wrist, allowing the ell jow to hang unsupported, and 
Vou 1.— 3h y 
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ryin een enncensey Hint dhe patient be confined to bed, the 
‘on & pillow. 
P Fracture of the Meck of the Humeras is about 


Con 0 EEE iu ettedl cd eepdt ee ated oat 
‘cour only as & consequence of gunshot injury. In these cases there may 
splintering also of the acromion orcesreole processes, of the neck of the 

AS eee cavity, and possibly injury to the axillary vessels and 
nerves. 
‘Treatment must depend upon the extent of the complications, If the 
be confined chiefly to the of the humerus, with little damage to 
and none to the main vessels or nerves, excision shou! 
any splinters in connection with the scapular processes being 
removed at the same time. Should, however, the soft parts be extensivel 
poe oteead and especially the great vessels and nerves torn, amputation is 
the sole resource. 


2, Fractures of the Shaft of the Humerus are usually somewhat oblique 
from above, downwards, and outwards. They may oceur from any kind of 
‘external violence, but are more frequently the result of muscular action than 
those of any other long bone. The nature of the accident can be at once 
detected by the great mobility of the ments, the ready production of 
érepitus, and the other ordinary signs of fracture. The direction of the 
displacement (a ieee upon the seat of the fracture. If the bone be broken 
above the of the deltoid, and below those of the pectoralis major, 
atisimus dorsi, and teres major muscles, the lower fragment will lie to the 
‘outer side of the upper, and will be drawn upwards while the lower end of 

fragment will be drawn inwards. If the fracture be below the 
of the deltoid, the upper fragment will be abducted by that muacle, 
pepeerse il eal el Saar 
proportion to ueney of fracture of the shaft of the humerus, 
Ununited Fracture esara enor iSicsotly in this than in any other bone. 

‘The Treatment is of the simplest character. A rectangular internal splint 

thould be applied, reaching from the axilla to the wrist, and two or three 
thort or wooden splints to the three other sides of the limb, and 
the: and forearm may be supported ina sling. In applying the splint 
tothe inner side of the arm, care must be taken not to press upon the axillary 
‘Wein, lest codema of the limb occur, and « small circular hollow pad should 
so a8 to ea the inner condyle. any cases an angular 

outer, it carried from the acromion to the hand is the best apparatus 
thitean be employed. In these cases the elbow must be well supported, 
‘to what is done in fractures of the surgical neck. For if in frac- 

lure of the shaft the elbow and whole of the forearm be not well supported 
iwasling or trough, their weight ney drag down the lower fragment, cause 
ri of the limb, and thus lead to separation between and disunion of 


Humerus is about five weeks. 
id 
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one instance of an ununited fracture of the external condyle of the humerus 
ins buy about ten yeurs old. 

Period of Union. —These fractures unite quickly, bony union being com- 
plete in four weeks, but it is seldom before the end of the sixth week that 
the patient recovers the use of his arm. 


“4 


Vig. 204.—T-shapod Fracture of Fig. 203.—Angular Splint applied to inwide 
‘Loner Bpiphysis of Humerus, of Arm. 


oa ie Nerves in Fracture of the Humerus,—In simple fracture of the 
the humerus, it may happen that the trunk of the musculo-spiral 
hetve, where it winds round the bone in a flat groove, may be so seriously 
damaged, either by the fracture itself or by becoming involved in the subse- 
formation of callus, as to occasion its paralysis. So also when the 
re is lower down, and the external condyle is broken off, the posterior 
. branch (ttl nerve may Ia HP ies esther heap vel: 
supinat im fect, and extension of the hand a: ingers 
Saas 3 
and and fin; = 
Fasively flaccid, so that a form of er ae 


ensues; all the muscles sup- 


pled by the eee poe Lp ‘ae 
Racin, oecrer, xn be Tors by ae 
1 {ee / 
{ 


theaction of the biceps, Although the 

xtensors of the wrist and fingers have 

heome paralyzed, yet, when the fingers 

‘are flexed into the’ as (Fig. 206, a), a 

they can be extended rapidly, and with 

fome degree of force, at the first inter- Fig. 206,—Paralysie of Hand (Wrist-drop) 

i metledla thine, an’ far na is after Fracture of Humerus. 

Tepresented in Fig. 206, 6. This limited 

movement of extension is due to the action of the interossei and Iumbricales 


Mmuseles, which, being Jee by the ulnar and median nerves, do not par- 


in the paralysis that affects all the long extensors of the fingers. M. 
Duchenne de TBalorae pointed out that the interossei muscles ete the 
cond and third phalanges and flex the first phalanx, flexion of the two 
distal phalanges being accomplished entirely by the long flexors. 

2 n lyzed, the loss of supina- 
¢ whole trunk is 
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Colne sep ite eae rest, and prevention of decompo- 
hee the cavity become filled wi ard matter, not only will there 
be severe: but abscesses will form in front of and around the 
i jis will necrose, and excision, or possibly ampu- 
Be Nisde ap sary wl cnben tensed untinyionlly, iter by enrbsie pause 
ais do antiseptically, either by carbolic me 
or hisses eye a 
Perfect rest may in these cases be obtained by the plan recommended by 
H, 0. Thomas of slinging the hand up over the BEpS Uae of the chest by 
secured by a hitch to the wrist, and tied round the neck. 
If the comminution is such as to render remoyal of the splintered 
ments necessary, or if it be evident that recovery can take place only wil 
4 stiff elbow-joint, a resection should be performed. In these cases the 
ee whether a partial or complete removal of the articula- 
should | This will d much upon circumstances. If 
i ¢ removal of a considerable length 
of the humerus, it is better, if possible, to leave the bones of the forearm 
Untouched, otherwise a flail-like arm is certain to result. If but little 
of bone has to be removed, there is some danger of a stiff elbow 
unless the whole cartilage-covered surfaces of the bones are re- 
moved. In cnses in which a lary excision becomes necessary after an 
to save the joint has failed, it is better to follow the ordinary rule 
il the articular surfaces even if but injured, as in these 
lages have-often necrosed from the irritation of the septic 
would seriously delay the cure, When primary resection is 
determined on, the sooner the operation is done the better; when a lary 
is performed, after septic inflammation hus followed the accident, 
must wait till the septic fever begins to subside, and suppura- 
tion is fully established, and then he should do it with as little delay as 
@ lest hectic or pywmia supervene, The operation as performed 
in no material respect from the same operation for disease of the 
‘ticulation, which will be described in Chapter XLIX. In primary exci- 
great care must be taken to save the perias- 
femn as much as presible, otherwise a flail-like 
‘may result. In secondary operations, as 
the periosteum is loosened by the inflammation, 
it ievally is saved without difficulty. 
Paacrore or THE Forrarm.—1. The only 
hae piece ins the firearm that eon 
eccurs vieini the joint, is 
that of the Olecranon ; thi ee ens hee ine 
Fariably from falls upon the elbow, and hence 
lly accompanied by very considerable 
fand swelling of the parts. It may pos- 
bly, very rarely, occur from museular 
I. displacement is usually considera- 
‘the detached ent being drawn upwards e 
the triceps muscle, Occasionally, however, ig. 209.—Fracture of Ole- 
the ligamentous expansion of the tendon “eranon. 
is not torn through there is bu 
of the fragments, In the es, as the injury 
from direct violence, there is mu the joint, and 
tly the fracture is comm 
"Dhe Treatment is best. conducted n traightening the arm, 
40d maintaining it in that position b “a well-padded light wooden 
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splint laid along its forepart. But, althoug! 

ls it should not be quite extended, The best and most | 

in which to put it up is that into which the arm naturally falls wh 

ing by the side; in this there will be scen to be slight flexion at the elby 


Fig. 210,—Apporatas for Practurod Oleeranon. 


Fig. 210). If the forearm be too rigidly extended on the arm, it may be 
ied backwards beyond the straight line, ovine to lose of the resistance 
of the olecranon against the fossa at the back of the humerus. 

Asa rule, union takes place by firm fibrous tissue, but bony union has 
sometimes been obtained. Should the anion be so loose as to render the 
arm useless, it has been recommended to cut down on the seat of fracture, 
freshen the bony surfaces, and apply a wire suture as in the treatment of 
ununited fractures elsewhere. In order to do this without the risk of sup- 
puration, the strictest antiseptic precautions must be observed. The opera~ 
tion bas been succesfully pemnwel by Lister and Sir William MacCormac, 
but the cases in which such an operation could be required are very rare. 

Period of Union. —A simple ure of the olecranon ix Ani united 
with sufficient firmness to allow of the splint being abandoned in from foar 
to five weeks. 

In Compound Fracture of the Olecranon, the joint must be syringed out 
with an antiseptic solution, and treated by some form of antisepti ing. 
Konig recommends that, whenever possible, the fragment should be fixed to 
the ulna by wire sutures, care being taken to provide drainage from the 
joint on each side of it. In cases in which suppuration has taken place, and 
when there is a probability of ankylosis, the sewiflexed would be preferable 
to the straight position. If destruction of the juint follow, excision may be 
neccesary. 

Fracture of the Coronoid Process of the Ulna has been supposed by many 
Surgeons to be a common complication, and, indeed, a cause of dislocation 
of ifatloa backwards. There is every reason, however, to believe that this 
is ap error, and that, in point of fact, it is one of the rarest accidents in 
ul —at least, we must come to this conclusion, if we are to judge by the 
small number of recorded cases or of preserved specimens of this injury. 
Hamilton states that there are but eight cases on record in whieh the symp- 
toms led to a belief’ that this accident had occurred; that in none of these 
cases were the symptoms unequivocal; and that in not one case did dissection 
afford an opportunity of positively demonstrating this fracture. There are 
but four preparations in existence, according to Hamilton, illustrative of 
this injury, and all these, he says, are doubtful. In the cases in which this 
accident been supposed to have occurred, the injury has arisen from 
falls on the pal the ha 
wards, and the cn 
splintered off: 

produced by muscular a 
jis hands from a hig’ 
met with this fracture. 
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|, it is till more doubtful whether it was occasioned by the con- 
ti the brachialis anticus muscle, or by the violence of the fall. 

Tn the present uncertain state of our knowledge, I forbear to speak of the 

symptoms of this accident. If it were suspected, the proper treat- 
consist in Peake limb in angular splints, 

Fractures about of the Forearm are of very common occur- 

a being usually broken, with much shortening, angular dis- 

| crepitus. Occasionally one bone only is fractured, from the 

application of direct violence. When this is the case, more attention will 

be required in « ishing the precise nature of the injury. 
‘The Treatment is simple; a plain wooden splint somewhat broader than 
the arm should be placed on each side of it, and a narrow pad laid along 
i space, in order that the patency of this may be 
should be placed under the splint, nor must the bani 
rab ar e splints “Soe bee of the arm. ae ener must be pissed 
pronat supination, as this gives the greatest natu: 

interval between the two bones. When the arm Shanks 
ing down, the thumb should be upwards; a fractured 
forearm is, however, usually put Ws while the patient is 
seated with his arm raised to the level of his head, and 
the elbow bent at a right angle, the Surgeon standing in 
front of him. The student is apt to forget that, for the 
bones to be midway between pronation and supination in 
ae the thumb must be pointing towards the 


bones be put up in an improper position, or 

+ & mass of callus may be thrown out 

8 Space uniting them together, Pro- 

and Shearer of the hand will then be lost, and 


the 
the utili ¢ limb greatly impaired (Fig. 211). 

Period of Union. —the average time of Cane in the 
forearm is five weeks. 

Fractures of the Forearm seldom give much 
trouble of require amputation, but they very commonly 
Tend fo obliteration of the interosseous space, and thus 

Bu) 


the utility of the limb, by preventing pronation 


= 
ee onal geatonnt f of the eas 

wrist, are ver’ juent, especially in women after Fig, 211,—Oblitera- 
the age of 45. Their eitaace act only from a diag- thin the Sater” 
Hestic point of view, but also in reference to treatment, osseous space in n 
bas ‘catzed them to be carefully studied; and their nature — fracture of the 


have been specially investigated by Coll forearm, 
pathology pec gal 


and 
Soy rand, lermier, Nélaton, K. W. Smith, and Gordon, 
e lower end of the radius is liable to 1 different kinds of fracture. 
The i Jed “ Colles's Frac- 

it, In this frac- 


‘ten of the cases 1 inch and und 
V2 inch, in the others indefinable. ' T' 
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before backwards. Besides Colles’s, other fractures are 
situation. are of three kinds: 1, Swe Transverse; 2, with 
nution of the Fragment; and, 3, with firm Impaction of the Upper 
into the Lower Fragment. 

The Signs of fracture of the lower end of the radius vary 
ing to their nature. When there is usually no very 
ment; but there will be noticed some tumefaction ib the wi 
at its dorsal aspect, loss of the movement of the radius, an 
rotating the bone whilst the hand is drawn dow 
comminuted, and still more so when 4 
characteristic; so much so, that they may always 
nostic of these forms of this accident, fe ba 


pronation, it will be seen that there is a considerable dorsa! 
mipeestty: situated just above the back of the carpus (Fig. 21 
ly under this, on the palmar aspect of the wrist, Ne ore tl 
Lh ree ‘there is a remarkable hollow or arch, confi: ‘to the radi 
of the arm; a little above this—that is to eay, on the lower part of the 
anterior aspect of the forearm—there is another rounded prominence, not 
nearly so large or distinet, however, as the one on the dorsal aspect. The 
hand is abducted and rotated outwards, ao that its axis is oblique to that of 
the forearm; the ulnar border being somewhat convex, the styloid 
of the ulna projecting sharply under the skin (Fig. 212). The 

radial side of the wrist is, on the contrary, somewhat concave, appearing to 
be shortened. 

The pain at the seat of injury is very severe, and is greatly increased by 


Pig. 213.—Vractare of Lower End of Radius: Side View. 


moving the hand, ially b; king any attem| 
at mphoation. "uo hand fe perfectly tnelet, the pa 


i} 
tient being unable to support it. "All power of rotat- 
ing the radius is lost, the yee moving the whole 
of the arm from the shoulder at once, and thus ap- 
arently, but not really, pronating and eupinating 
it, Crepitus ean readily be felt when the fracture is 
simple or comminuted; but when it is impacted, the 
"The Gnas of he porter Depry tal Ie 
The Cause of the par is of 
rt nd indeed the general ately of the 
has been the subject of much discussion ; in 
Lower End of Radius: a great measure owing, I believe, to the rarity of the 
Back View. 0 unities of dissecting recent fractures of this 
4 Surgeons are, however, now agreed that the 
w " the carpus with it, 
mar tumefuction is 
d of the yy fragment, which 
is thus a double cause of 
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ment in operation. The ‘isplacement of the w ment is evident! 
Look Srna Radios and radii teres; aes is the digi: 
ment of the lower due? Is it to the peculiar manner in which the 
ae mes ed into one abet or is it due to detct os lar action? 
years an opportunity of dissecting and cat examinin, 
dantalar of the limb in a Lia Sab died from other causes ia University 
College” twelve days after meeting with this accident. On oxam- 
ining the left arm, which an red all the signs of this injury in a marked 
bs and from which Fig. 212 was taken, a transverse fracture of the 
was found about an inch above its articular surface. ‘The lower frag- 
ment was split into three portions, between which the u fragment was 
port! PI 
© firmly to the depth of more than half an sli et 
sone force in its removal. ‘The three portions into which the lower frag- 


Tig. 214,—Fraoture of Lower End of Fig. 215.—Fraoture of Lower End of 
j Displacement of Articular Radius; Displacement of Lower 
Peagmont, 


‘ment was split were of very unequal size; the two posterior ones being small, 


merely of scalés of bone; the third fragment, the largest, com- 
Prising Ristaicia of thevacticalar'aurface of the sadius, which vas tlted 


Tig 216 —Axn old Collos’s Fracture of the Radius, Showing the dorral prominence made by the 
Fregment and the Carpus, and the palmar projection caused by the anterior part of 
‘Ihe lower end of the Upper Fragment, 


Somewhat upwards and backwards, carrying the hand with it. To this 
fragment were attached the supinator ¢ provator quad- 
eee and eapeule of the joint were w 

case presented the appearance usually mn ith in this kind of 
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injury; the lower Pee being displaced in such « way that its articular 
surface looked slightly backwards, and somewhat outwards, so a5 to be 
twisted, as it were, upon ite axis. The upper fragment was found in a state 
of pronation, and was driven into and firmly im in the lower one. 

‘hut the deformity in this case was the result of tetra ate 
be no doubt; and that impaction is the cause of deformity in many eases, is 
proved by an examination of several eee consolidated of 
the radius preserved in the different collections in London, and by the diffi- 
culty of accounting in any other ius the oceasional impossibility of 
properly reducing these fractures. The great traction that is usually re- 
quired to remove the deformity, and the absence of distinct crepitus until 
sr forcible traction has been employed, indicate the existence of this 
impaction. 

—The mode in which the accident occurs, and the position of 

the hand at the moment of its coming into contact with the ground, will, I 
think, materially influence the kind of fracture that occurs as well as the 
consequent amount and charaeter of the resulting deformity. When a 
person falls on bis hands outstretched to save him, the limb is usually not 
completely pronated. It is half-way between complete pronation and the 
mid-state between pronation and supination. Complete prouation isa forcible 
muscular effort which is not carried to the full extent at the moment of 
danger. The hand is in fact three-quarters pronated—not wholly 0. The 
effect of this position is, that the ulnar border is directed slightly downwards 
and first comes into contact with the ground, and the fracturing force is 
directed in a line that is somewhat towards the radial side, as well as back~ 
wards and upwards. Hence the hand is driven from 

the ulna towards the radius, causing the strongly 


marked Beets of the styloid process of the ulna; 


and, the radius being broken across at its lower end, 
the fragment, carrying with it the carpus and hand, 
is driven backwards, upwards, and slightly out- 
wards, causing the double deformity of a projection 
at the back of the forearm immediately above the 
carpus, and the concavity along the outer line of 
the radius, 
Bat if, as sometimes happens, the hand be com- 
letely and forcibly ated at the moment when 
it touches the ground, then the shock, which is re- 
ceived principally on the ball of the thumb and the 
radial side of the wrist, impinges in a direction 
9 meso from Vie ere eds ithoak 
tm inwards, as well as from below uj ls, and thus 
es Foy Sates: LA has a tendency, as soon as the ee is broken, to 
wastakon. Showing the Totate the lower fragment on its own axis, and to 
Ampaction of the compact tilt the articular surface somewhat upwards and 
Ussue of the posterior aa outwards, As the upper fragment 
peot of the ri ce of compact tissue is forced into the 
ment into # € of the lower 
tissue of the Lower. — ong of com) 
eS ad thus the upper line of compact tissue 
is driven into. corresponding to the degree 
with which the n backwards, If the bone be 
brittle, or the fo amount of impaction hax taken 
place, the lower fragment |. The prominence of the styloid 
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the ulna in this case is the result of the shortening of the radial 

side of the wrist and hand, consequent upon the impaction. 
fracture is simple, or when it is comminuted without impaction, 
R. W.Smith the displacement of the lower fragment is the 
of muscular action alone. This I have had an opportunity of observ- 
in the fol case: A man, 64 of age, fell to the ground from 
d ve feet. In his fall he broke the left radius just above 
the wrist, but also met with such serious injuries of the pelvis abdomen, 
that he died in an hour after admission into the Hospital. On carefully 
dissecting the arm about twenty-four hours after death, I found that the 
radius was fractured transversely about half an inch above its lower articular 
,and that the lower fragment was completely comminuted. The wrist, 
presented all the signs of this fracture ina very marked, but not an 
extreme degree, could not be restored to its normal shape by any amount of 
‘tmotion that I could employ, On exposing the muscles of the limb, it was 
that the supinator longus was attached to the lower, and the pronator 
to the ny fragment; the latter muscle being slightly lacerated 
. The upper fragment was siglo The chief 
lacement, and the main obstacle to uction, was found to 
radial extensors of the wrist, the tendons of which were 
} next to these, the special extensors of the thumb pre- 
tension, and then the supinator longus, which was far less tense 
of the other sets of muscles, but especially than the radial 
the tendons of which were strongly defined. On dividing these 
o ing the lower end of the upper fragment outwards, 
‘ily effected. Here the displacement was evidently due to 
two causes, The upper fragment was forcibly pronated by the action of its 
; and the hand, with the lower fragment attached, was 
upwards and backwards by and in the direct line of the radial 
extensors of the wrist. There was no impaction vor interlocking of frag- 
Q but perfect mobility, and hence muscular action was enabled to come 


Tn another case which I have since dissected, the muscles chiefly at fault 
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Wig. 118—O1d Pietol-sptint (or Treatinont of Fracture of the Lower End of the Radiue, 
WExre the radial extensors; noxt to these the of the thumb; the 
nase ln being but slightly if 

Besid eaaeryR. W. Smith has des 
of he radius in conaequence of falls upon t 
iFerior fragment is displaced forwards, In th 
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ing; from the inability to stand, in conse- 
were falling to pieces when he attempts to 
rer a part and crepitus on seizing the 
e moving it to and fro, or on rotating the 
of the affected side. In examining a patient with suspected fracture 
tt pmnshonls paneer, be taken not wit vad anvestiaact too 
closely, | , inflicted © movement of the ents. In those 
Nasieed, 4a Such pa racese,cea/cot extecd (oocopintsly Rertagiiee 
or in which it is seated in the deeper parts of the ischium, an exact 
lingn be very difficult, and should not be attempted, 
“As the great d in fracture of the halve consists in the 
n wounded, or the urethra torn, the firat 


the perry apparatos has not been injured, ans 
drawn, it is bloody, the catheter must be tied in, 
 iniraber tube vig thd by ie the urine aire away, The 
isda ee quiet, so as to bring about anion. 
It, ora Lennie flannel-roller, should be ti ns 
she pt lying on a hard mattress. 

teen aie a leather- or gutta-percha splint smoked $a to 
pace’ affected, 80 as to keep the joint quiet, and to prevent all 
ent. If the urethra have been lacerated, it must 
in les that, ver completely the patient may recover ‘from the 
facie ee most certainly eventually become the subject of the most 

and intractable form of urethral stricture—the traumatic. 
Union. —Bony union usually takes place in the pelvis about the 
patient must, therefore, be kept on his back 
ape sori and Faxity of the limb on the injured side, for at 
eel sie He may then, "ty i ‘ led belt, move on 
ferciee } but Liat not be allowed ‘to bear any wei on the foot of the 
side for some weeks more, lest the decashed casi be ami 

However good the union may be, lameness is Ji to result fro 
iry inflicted on the psoas and iliacus muscles, and those that cioaaly 

thigh ie the pelvis, such as the pectineus, the obturator, ete, 
Fracture of the Acetabulum is an accident that te occur only as the 
cee of very great violence directly applied to the hip. It may take ate 
see through the floor of the cavit; ty or only through the 
It is probably occasioned in most 
-bone being aiven forcibl against 

fence, when the rim is brol 
usually the posterior part that i is detached, and the head of the femur slips 
out opon the dorsum ilii. 
Fracture through the floor of the Set is usually complicated with 
extensive comminution of the pelvic bo serious internal injury, 
as to be followed by death. In the pare sity Museum is a prepara- 
ofa ire of the acetabulum, inution of its floor and 
of the ilium. Sanson and Sir A. Cooper hh cen the bone resolved into its 
j and in some cases i hi 


In such extensive and grave 
more than support the pelvis with 


a lint. 

Teapeenli a portion of the rim of the ace |, a8 the result of 
direct yivlence, the head of the fem he dorsum ilii, 
and the signs of one of the forms of nifest themselyes. 
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occasioned i cr organi 
ra blow on part. It appears sometimes to origi 
of external violence, and is nies probably due to retroversion 
‘Tn some cases the coceyx may be in its normal position, but in gehensdie 
whole bone is found to have been displaced by the injury which caused the 
affection, and to be eects ¢ forwards almost at right angles to the sacrum, 
Tt can be felt from the rectum, causing a distinct projection into the bowel. 
It is maintained in its abnormal position chiefly by the action of the coceygel. 
‘This condition is in fact rather» dislocation than a fracture. The bone can 
easily be forced into its normal position with the finger from within the 
semmavent returns again to its former position immediately the pressure 
remo 
The Treatment gp lates by Sir J. Y. Simpson consists in the free 
subcutaneous division, by means of a tenotome, of the muscular and ten- 
dinous structures connected with the coceyx. The section of these structures 
is made first on one side, then on the other, and finally around the tip, so as 
completely to isolate the bone. I have often performed this operation, and 
as not been disappointed in the results. When it succeeds the * 
are immediate. hen it fails it has been recommended i 
a longitudinal incision over its middle, exposin| 
is operation is free from danger, but most pitta a 


Fracrvres or tnx Txtcu-none are of great practical interest, from 
eS frequency and severity. They may occur in mise Cine Articular End 

of the in its Shaft, or in its Lower End. In these different situations, 
every possible vai of fracture is often met with. 

ay of Pelvic End of the Bone may be divided into those 
that occur through the Neck Within the Capsule of the joint, those that occur 
Outside the Capsule, and those that ee the Troe! alone. 

Intracapsular Fracture of the Neck of the Thigh-bone may be either 


simple, the bone meng merely broken across; or impacted, the lower portion 


of bone being aie yond the upper fragment. 

This intraca, fracture may almost be looked upon as a special inj aes 

of advanced life, but seldom met with in persons under fifty, 
Sir A. Ghaper siics ting of 251 cases with which he met in the course rae 
his practice, only two were in persons below this age. It may, however, 
at an early period of life; Stanley has recorded the case of a lad of 
eee Who met with this injury, and Hamilton has described it as occur- 
ring in « girl aged sixteen and inn man aged twenty-five. A remarkable 
circumstance in connection with this accident is, that it commonl happens 
ay very slight di of violence, indeed almost spontaneously. ‘Thus, 
the jarring of the foot in missing a step in going downstairs, catching the 
toes under the carpet, tripping upon a stone, or entangling the foot in turn- 
ing in bed, are sufficient to occasion it, Women are most liable to this 


aE 
Cause—The occurrence of this fracture in old age is owing indirectly to 
the aor in Ee sads shape, and position of the head and neck of' the 
eae with advancing The cancellous structure of these parts becomes 
led, the spaces gies Joose, and } d with soft fat. ‘he compact 
mes thinned, and proporti about 
the the middle and under part of th 
rest: of the body, is shortened ; a1 
esha inserted n 
mene these changes in struct 
bear any sudden shock by which the 





. on the edge of a snuff-box, and w 
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In a case of this kind, which was under my care at the Heals a muse 
cular man aged about thirty, the shortening and inversion of the limb and 
displacement of the head of the bone towards the sciatic notch, were all 

marked. Traction readily effected reduction, with distinct crepitas; but, 
‘a8 soon as extension was discontinued, the head of the bone sli back 
into its former position, The pagal in this case was made, and in similar 
instances may readily be effected, by attention to three circumstances: the 
dislocation, its ready reduction with crepitus, and its immediate return when 
the limb is left to itself. 

‘The Treatment consists in the application of the long splint with a broad 
padded belt, 80 a5 to secure steadiness of the head of the bone. But with 
every care a return of displacement will readily take pees and an ungatis- 
factory result can. ly be avoided; shortening ot the limb and eonse~ 
quent lameness, being almost inevitable. 

Fractures or rae Sacrum are excessively rare, except a5 the result of 
gunshot injury. When occurring from other causes, such as falls, they are 
almost invariably associated with fracture of the pelvic bones, and then they 
have always been fatal. The records of aEEY contain but a very few 
observations, probably not more than six or eight, of uncomplicated fractare 
of the sacrum arising from other causes than bona L have had two cases 
of fracture of the sacrum under my care. Both had a rapidly fatal issue. 
Tn one there was also fracture through the pubic bone; in other, the 
sacrum was the only bone injured. In it, the fracture was the result of a 
blow on the lower of the back by the buffer of a railway carriage. The 
preparation is in the University College Museum, The only other prepara- 
tion with which I am acquainted, is one in the Museum of the Col of 
Surgeons. These fractures are almost invariably transverse, with lace~ 
ment forwards of the upper margin of the lower fragment. This was the 
case in both the instances under my care; but Richerand has published a 
case in which this bone was split vertically in consequence of a fall on the 
face; and its crucial and multiple fracture have been described by others, 
‘The injury can necessarily arise only from direct violence of a severe char- 
acter, and is attended by much extravasation and pain, together with 
neuralgia along the course of the posterior sacral nerves, which may be 
implicated in or irritated by the fracture. The Treatment is as for fractured 
Paisiss and should consist in the application of a led pelvic band, 

‘Tur Coccyx, though more exposed, is seldom broken. But fracture of it 
may occur from falls backwards, or from direct blows on the part, the tip 
Aeag bent forcibly forwards, and the elements of the bone separated, The 
displacement forwards is maintained by the action of the coceygei. The pai 


pain 
in these cases is excessively severe, owing to the bruising of the ligamentous 
and tendinous expansions that cover the bone. It is greatly increased in 
sitting and walking, and in defecation, or in any violent expiratory effort, as 
sneezing or coughing. is sometimes remy on reducing the fractured 
and displaced fragments by pressure through the rectum, but may continue 
for months, and even longer, constituting a truly neuralgic affection of the 

South relates the case of a penslamino: who broke his coceyx by sitting 


0 suffered such severe pain that he was 
obliged to wear a pad on the tuberosity of each ischium, in order that the 
eoceyx might be in a kind of pit, free from pressure when he sat. 

haters term Coccydynia, Sir J. Y. Simpson has described a painful 
affection of the coceyx and its neighboring structures, which occurs chiell: 
in women, commonly as the result of injury, and is often very severe 
persistent, so a8 to ent the patient from sitting, or even walking, with 
comfort. It is an ion that closely resembles in its symptoms the pain 





FRACTURES OF THE THIGH-BONE, 579 


occasioned by fissure or ulcer of the anus and rectum. It usually arises 

i ‘the part. It appears sometimes to originate indipencnat in 

of external violenco, and is then probably due to retroversion of the uterus, 

me eases the coccyx may be in its normal position, but in others the 

bone is found to have been displaced by the injury which caused the 

‘to be projecting iewaitw altace? at right angles to the sacrum, 

Tt can be felt from the rectum, causing a distinct projection into the bowel, 

It is maintained in its abnormal position chiefly by the action of the coceygei. 

‘This condition is in fact rather a dislocution than # fracture. The boné can 

easily be forced into its normal position with the finger from within the 

eseeeee iran rerarae again to its former position immediately the pressure 
is remo’ 

‘The Treatment recommended by Sir J. Y. Simpson consists in the free 
subcutaneous division, by means of a tenotome, of the muscular and ten- 
dinous structures connected with the coccys, The section of these structures 
is made first on one side, then on the other, and finally around the tip, so as 
completely to isolate the bone. I have often performed this operation, and 

i ‘ag not been ee in the results. When it succeeds the * 
good effects are immediate, hen it fails it has been recommended to 


remove the bone by « longitudinal incision over its middle, exposing its 
Pee pseriape: ‘his operation is free from danger, but most uncertain in 
te results, 


Fracture: or tue Turcu-nowe are of great practical interest, from 
their frequency and severity. They may occur in the Upper Articular End 
of the bone, in its Shaft, or in its Lower End. In these different situations, 
hte le vee eS is often met with. 


S 'elvic End of the Bone may be divided into those 
that occur through the Neck Within the Capsule of the joint, those that occur 
Outaide the Copeule, and those that implicate the Trochanters alone. 

Fracture of the Neck of the Thigh-bone may be either 
simple, the bone being merely broken across; or impacted, the lower portion 
of bone being driven into the upper fragment. 

This i Jar fracture may almost be looked upon as a special injury 
ing but seldom met with in persons under fifty. This 

A. Cooper states that, of 251 cases with which he met in the course of 

ice, only two were in persons below this age. It may, however, 

p at an earl mpeied of life; Stanley has recorded the case of a lad of 

| who met with this injury, and Hamilton has described it as occur 
ring in a girl aged sixteen and in a man aged twenty-five. A remarkable 
circumstance in connection with this accident is, that it commonly happens 
from very slight de; of violence, indeed almost spontaneously. Thus, 
the jarring of the in missing a step in going downstairs, catching the 
toes under the carpet, tripping upon « stone, or entangling the foot in turn- 
ing in bed, are sufficient to occasion it, Women are most liable to this 


old age is owing indirectly to 
f the h anal neck of the 
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the sound side. The circle described by the trochanter 
side is much smaller than that on the sound side. In the 
describes the segment of a circle having a radius 
of the head and neck of the bone; on the injured side 
: ius equal only to the length of that portion of the neck 
still remains attached to the shaft of the bone. During this examina- 
usually be felt, though this occasionally is very indistinet 
especially if the limb be not well drawn down at the 
‘as to bring the fractured surfaces into apposition; and 

cod by eeeoreses of, or pressure upon, the joint. 
the Limb is so peculiar as in general to indicate at once 

has happened, There is a striking appearance of hel 
it. As the patient is lying on his back in ba, it is evi A 
somewhat, with the knee semiflexed. On requesting him to lift it 
he makes ineffectual attempts to do so, and at last ends by raising it with 
of the opposite foot, or with his hands, When he is taken out of 
placed upright, the injured limb hangs uselessly, with the toes point- 
wnwards, and the heel raised and pointing to the inner ankle of the 
side, the patient being unable to rest upon it (Fig. 225), In some 
however, after the fracture has occurred, the patient can lift the limb 
but with much exertion, from the couch on which he is lying; or 
even manage to walk a aed ee or to stand for a few minutes upon it, 
bi pain bee difficulty. Bs is evil either to the perbe: se 
untorn, or else to fragments not bein; 
having cae locked into one another; and it usually occurs } ied eae 
Ley the other and more characteristic signs of this fracture are not well 
marked. 

Eversion of the limb is almost an invariable accompaniment of this frac- 
tore, It is most marked in those cases in which the shortening is most con- 
siderable. This eversion has usually been attributed to the action of the 
external rotator muscles, which are inserted into the upper end of the lower 

ent. But I cannot consider this as the only, or, indeed, the principal 
cause of this position; for, not only is it very difficult to understand how 
these museles can rotate the limb outwards after their centre of motion has 
een destroyed by the fracture of the neck of the femur, their action being 
in a direction backwards than rotatory under these circumstances; 

find that the limb fulls into an everted position in those cases in which, 

ire being in the shaft, and altogether below the insertions of these 

‘no influence can be exercised by them on the lower fragment. I 

upon eversion in cases of fractured thigh as not being a result of mus- 
action at all, but simply the natural attitude into which the limb falls 

left to itself, Even in the sound state, ‘ion tukes place spontane- 

er muscular action is relaxed, as during sleep, in paralysis, or 

the dead body; and in the injured lim! which there is, as it were, a 
‘suspension of muscular action, it will occur equally. Indeed, the shortening 
that takes place will specially tend to rela: external rotators, and thus 
still more prevent their influencing the i 

Tuyersion of the foot in cases of intras r re has been sometimes 
noticed. I have inley, and other Surgeons, 
have also. cases, al symptoms of this 

jury has been attributed by some ing been 
torn through at the inner side, but it may 

eversion, cannot occasion t of the 
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When bony union does take place, the head of the femur will usually be found 
pancrrd thi sareuiaatie Me an : eaetowe tienen 

to the at has taken place in the lower te 

‘Treatment.—Ax these fractures do not unite by bone unless the fragments 

be in contact, it is useless to confine the patient to bed for any long 

if the signs, especially the amount of shortening, indicate considerable 

separation between the fragments, or if the patient be very aged and feeble. 

In lengthened confinement to bed most commonly proves 

fatal by the depressing influence which it exercises on the V health, 

i¢ pneumonia or inducing bedsores. It is therefore best to 

p the patient in bed merely for two or three weeks, until the limb has 

become somewhat less painful, and the tendency to muscular s| 8, often 

distressing, re een away. The patient should be laid flat on the 

on a fractu or a suitable couch properly provided with a pan for 

the reception of the excreta. This is most important, for if the urine and 

be passed under the patient so as to wet the buttocks, bedsores will 

iibly result. In fact the utmost attention to dryness and to cleanliness 

in order to prevent them. The knees should be bent at an angle 

over pillows and the legs tied r. At the end of from two 

four weeks a leather splint ld be fitted to the hip, and the patient 

i oobelig ad up upon crutches. There will be lameness during the 

of lite; but, with the aid of a stick and properly adjusted splint, 


little inconvenience will be suffered. 
Another mode of treatment which will be found extremely useful is the 


ex! vbrs of a well-fitted Thomas's hip splint. Diseases of Hi 
‘s il the splint is et the patient i be Ben) bed, cither with 
it, es 


or with a weight extension apparatus (Fig. 
rtening, and. sand-b to steady the lim! rnd oe 
may safely be applied at the end of a fortnight, and 

may then leave his bed and move about on crutches. 
fragments do not appear to be much separated, there being but 
little shortening and indistinct crepitus, and more particularly if the patient be 
not very aged, and in other respects sound and well, an attempt may be made 
to procure osseous or at least close ligamentous union. This may be done by 
yc aeese of the long thigh-splint, in the same way as for a fracture of 
the } or, if this cannot very readily be borne, by the double inclined 
plane, with a padded belt strapped round the hips. ‘This apparatus may be 
replaced by a Thomas's hip splint at the end of a month or five weeks, and 
the patient allowed to get up. If the Thomas's splint cannot be obtained, or 
cannot be borne, the patient must be kept in for at least two or three 
mouths, when a leather ae may be pat on, and he may move about on 
crutches. During the whole of the treatment, a generous, and even stimu- 
lating diet should be ordered, and the patient kept on a water-bed or cushion. 
these fractures of the neck of the femur, the starched bandage will often 
be found to be most useful. It may be applied as in fractured thigh, but 
should have additional strength in the spica part, and, indeed, may be pro- 
with @ small pastebourd cap, so a8 to more efficient support. 
the patient begins to move about, great comfort will be derived from 
‘a well-padded leather or gutta-percha case, made in two pieces, 
hip, the other for the thigh, united b; can 
‘in the erect posture by dropping : hen this is 
it can be flexed, and so ad f the pi i fort. In 
people, this plan of treatment ix especially a ti enables 
to sit up or even to walk about, and thu events all the ill-efleets of 

confinement in bed. 
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‘common to meet with extracapsular impacted fractures without any splinter- 
Fi Sn extrenpuar face aceordi it is simple or i 
J re vary ing as it is simple or im- 
foe toate eee Be —— character of those of 
ture within the capsule. individual signs, however, ‘present certain 
well-marked differences, 

‘The hip will usually be found much bruised and swollen from extravasa- 
tion of | which is often considerable. 

Tn the fracture, the i is very distinct and loud, being 
readily felt on laying the hand upon the trochanter and moving the limb. 
‘The separate fra ts into which the trochanter is splintered may occasion- 
ally be felt to be lo The pain is very severe, and greatly increased by 
any Ses 8t moying the joint, which to the patient is impossible. The 

r usually strongly marked, and the position of the limb is charac- 
teristic of complete want of power in it. Inversion occurs more frequently 
this fractore than in that within the capsule, Smith finds that of 7 casés 
inversion of the limb in fractures of the neck of the femur, 5 occurred 
the lar fracture; and of 15 cases of intracapsular fracture, this 
condition was met with in 3. When there is much comminution of the tro- 
ehunter, the foot will commonly remain in any position in which it is placed, 
but esecnliee a tendency to rotate outwards, The shortening of the limb 
oy iderable, being never less than from an inch and a quarter to two 
i and half, or three inches. 

Tn the extracapsular fracture of the neck of the femur, death not uncom- 
monly results from the pes of the injury, the pain and irritation of the 
fracture, and the consequent shock to the system. The great extravasation 
of blood into the tissues of the limb has been known to be sufficient to 
account for the fatal result. When the patient lives, bony union takes 
pieces irregular stalactitic masses being commonly thrown out by the 

i ent, 60 a8 to overlap the several splinters of hone, and thus 


ive the appearance of great thickening and projection of the trochanter. 
iv Gallas oy most nianact panteriorly in the Trtertrbohanterto space (Fig, 


Extracapsular Fracture of the neck of the thigh-bone 
occurs when, in consequence of a heavy fall on the hip, the neck is broken 
across at ite root, and the uj fragment is driven into the cancellous 
structure of the lower one, splitting up and detaching the trochanter 
(Pigs. 227, 228). It is not an uncommon accident about middle life, and 
even ees Its most common cause is a sudden severe fall, as upon the 

in 
‘The Signs of this form of fracture are often somewhat negative, rendering 
its. fis extremely difficult. There is pain about the hip, with eversion 
of eversion varies considerably; sometimes it is 80 
be raised from the bed 
patient intense pain, and in other cases it can be recog- 
the limitation of inversion w contrasted with the opposite 
is slight shortening, usually about balf an inch, and never ex- 
ceeding one inch, and occasionally as little as a quarter of an inch. Asa 
rule, share is no crepitus, but cope: to the loogeness of the 


impaction, some may be obtained 
firm, the patient can raise the foot a 
Inid, and even walk a short distance | 
with much pain, Some flattening ov: 
sometimes an increase in breadth fron! 
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of the impaction the limb cannot be restored by traction to its proper length, 
and hence incurable Jameness always results from this injury. 

—The deformity accompanying this injury has been shown by 
Bigelow to be due in great measure to thé anatomical stracture of the femur. 
If series of Horizontal sections be made of the neck of the bone, “it will be 
found that at the upper part the anterior and posterior walls are of near! 
equal thickness, but that as we approach the lower surface, the anterior wall 
becomes of great thickness and strength, while the posterior wall remains 


Pigs. 227, 228,—Seotions of Impacted Extracapsular Fractures of Neck of Femur; showing: 
the degree of Impsction and of Splintering in different cases. 


thin, especially at its insertion beneath the posterior intertrochanterie ridge, 
where it is of the thinness of eee ‘The result of this is, that when severe 
direet violence is applied to the trochanter the posterior wall yields, crushes 
1 and becomes impacted, while the anterior “serves as a sort of hinge upon 
which the shaft rotates to allow the posterior impaction.” This causes the 
rotation outwards, The shortening Bigelow explains by obliquity of the 
neck of the femur, which causes the limb to be shortened in proportion to 
the rotation. That this is the true bia of the deformity in all the 
slighter cases of this injury is undoubtedly true. In the more severe ci 
of the trochanter, the anterior wall of the neck as well as the posterior may 
be driven amongst the splintered fragments. 

The Treatment of the extracapsular fracture may very conveniently and 


6 
efficiently be conducted by means of the long splint, a padded belt, if neces- 
sary being strapped firmly round the hips underneath it; or retire recom- 


mended by Sir A. Cooper, of placing the patient on a double-inclined plane, 
with both feet and ankles tied together, and a broad belt, well 5 

stray round the body, so as to press the fragments of 

firmly against one avother, will be found an excellent mode of keeping the 
limb of a proper length, and the fragments in contact. In impacted extra- 
capsular peat nothing can be done to diminish the deformity. Solid 
bony union always takes place, even in aged subjects. The patient remains 
throughout life more or less crippled, chiefly by the eversion, the amount of 
shortening being of little consequence, w patient may have a Thomas's 
splint applied after resting in bed ti]l the swelling and pain have subsided ; 
or « leather splint may be applied at the end of the third week, and he may 
be allowed to move about on erutehes. 

Diagnosis of the different forms of fracture of the neck of the thigh- 
bone from one another, and from other injuries occurring in the vicii of 
the hip-joint, is a matter of considerable importance, often of no slight 
difficulty. The ordinary method of measuring the limb is to apply one end 
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ng and rotating the limb, the eversion is more marked, and the 
v is Penal indireet violence; in the bees ra cannot 
to length, erepitus is wanting, a ¢ fracture is 
result et ‘ne to the Wont ; oe 
fractures the femur it is, 98 a rule, im to 
whether the injury is within or without the capsule. 1 Separi= 
of the head and the impaction of the neck into it occurs only in old 
judging from the few recorded cages, the shortening and eversion 
of the root of the neck with impaction into the tro- 
at all ages after middle life. Its symptoms vary from scarcely 
displacement to extreme eversion with one inch of shortening. 
trochanter have been fissured or splintered, this may be ascer- 
1 ae and the nature of the injury could then be 
iby. 
the hip are sometimes followed by eversion of the limb 
move it, so that at first sight it might be supposed that the 
these cases, however, the absence of immediate short- 
L always establish the diagnosis, But though no im- 
jen shortening can occur without fracture, these contusions 
4 remote period by shortening of the limb from atrophie 
neck of the femur. When the injured hip-joint has 
ie arthritis, and the limb is already somewhat 
that occur in the head and neck of the femur in 
i ity of diagnosis becomes great; ially as there 
result of the disease, some thickening of the trochanter, 
grating, almost like true crepitus, on moving the joint. Here, 
the history of the case, the fact of the shortening not being of 
recent occurrence, the ible affection of other joints, and grating, will 
be sufficient to establish the nature of the injury. The diagnosis of these 
ae oS apedllly be her graber in sapeniuens chapter. Occa- 
sionally, the fracture extends throug! trochanter major ‘upper part 
of ‘the shaft without implicating the neck of the bone. Here there is short~ 
to about three-fourths of an inch, or an inch, with much eversion, and 
itus readily felt. This fracture, which unites firmly and well by bone, 
mnt be treat in the sme wa kame ee aes 
Compound Fractures Thig] me can occur on mn 
ballet wounds, In these cases, the choice lies between amputation vf the 
onlin resection of the injured portion of bone, or treating the case as an 
at p. 
that 
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compound fracture. The choice of the Surgeon, for reasons stated 
, lies between the latter two alternatives, which are the only ones 
# reasonable hope of safety to the patient. 

Fracture of the Trochanter Major, by which this process is broken off 
from the rest of the bone, is described by Sir Astley Cooper, Aston Key, and 
Neélaton as being always the result of direct violence. It may be simple or 

i |. ‘Rie fragment is usually drawn upwards and backwards, 
rarely forwards; and more rarely it rem: ced by fibrous bands in its 
normal place. Phe symptoms are, separ: ween the fragments, and 
eee, which is most readily obtained by fle: ind abducting the sigh 
and rotating it outwards, at the same tim bat the fragments are firmly 

er. There is no shorte of e exact nature of 


the injury is often concealed by the aw: |. The 
Bastar very rare without accompan: ‘the 
Tn children, mereeinhyas of the tro 
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down eats inch ; on dividing the vastus 
fae ve ae rt on as u ae the 
& came down three-quarters i more, 
7 of shortening, On the right side, the frac- 
in the other limb, The effect of the section of the 
same; but the vastus externus seemed to take a 
in the Segre of the lower fragment. 

the shaft of the thigh-bone may be con- 
d t of which presents advantages in particular 

nm exe of treatment should not be followed. 
treatment is and however carefully it may be carried 


the Sui just not be ppointed if, in the adalt, a certain amount 
of ng be ke more particularly the case where the fracture 
is t up; the more transverse and the nearer the pai he 
on the other the less will be the liability to shortening. In children, 


snion almost always be procured without any shortening of the bone. 

Bat a eight Gainntioe ia the length of the limb is in reality of no conse- 

and gives rise to no inequality of gait; the pelvis, by the enlaute, 

it assomes, ‘ing this. It is only when the shortening exeeeds half or 

irters of ch, that it is important and occasions deformity. The 

tion outwards of the lower fragment, however, if not corrected by treat 

iously cripples the patient, as it leaves the toes and the patella 

| outwards, so that the movements of both the knee and the ankle are 
rendered useless in walking. 

. The fracture may be treated by simply relaxing the muscles of the 

This is bi laying it Gpon its outer side, flexing the thigh 

it angle with the body, and the leg upon the thigh, and sup- 

bh in this position by an angular wooden or leather splint, 

the hip to the knee or outer ankle, and by a short inside 

is posttion I have occasionally adopted in fractures about a 

exaple of inches below the trochanters, in which there is a great tendency to 

lyase outwards of the lower end of the upper fragment, and have 

eases turn out better in this way than on any other plan of 


2 , without regard to muscular relaxation, by means of Liston's 
or Dewalt’s Jong splint and perineal band (Fig. 232), will be found a most 


=> 
t—_ 
Athy 


Fig. 232.—Liston’s Long Splint. 
‘ocessful plan of treating fractures in the middle and lower parts of the 


= the int for the treatment of these fractures, care 
meres it Tae en length to e: hel 
the sole, and nearly as high as the axilla. The} 

if s wit handkerchief covered with oi 


fad, = A i i 
Surgeon, pat ae rowne, fo 


foot, It consists of a brass catch, such as 
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ating eversion, but it tends to raise the heel from the bed, and thus to 
ven Se sere oo ca eeesine te hs a Oe 
Th cases of compound fracture, where the wound exists in the posterior and 
outer part of the , L have found » long thigh-splint, made of oak and 
coals Ua eet injury, the most convenient aj ‘tus, enabling 
the limb to be key eee nett and the wound to be dressed at the 
same time 5 
3. ined plane is especially useful in many compound frac- 
tures of the thigh, often affording greater fuelliticn for Rivaloeale wound 
a the general management of the case, than any other apparatus that can 
applied. 


4. of the limb by the attachment of a weight to the foot, a plan 
of treatment employed by James, of Exeter, and perfected by Buck, of Krew 


= — — 


Vig. 235—Frasture of Shaft of Thigh-bono; Treatment by Weights and Short Splints. 


York, is a most simple and efficient means of treatment. The accompanying 
drawing (Fig. 235) illustrates this well. The weight required for extension 

vary in the adult from five to ten pounds. The counter-extending 
‘means consist of a perineal band, which should be of India-rubber tubing, 
properly covered with muslin, and fastened to the head of the bedstead by 
means of straps 


Pig, 2%.—Limd surponded from Splints by Slings, preparntory to Application of Roller. 


5, Suspension of the limb from a splint applied along the anterior aspect, 
eet 236, has been recommended by ) Smith, of Baltimore, As 
sa plan of treatment, it is not likely to 


‘Vou 1—38 











ures of the femur in children it is often difficult to maintain good 

Gases erg eplink bo-apriied to sho enna agua 

d a it be wy to the soun as 

broken one, The two splints mounted together at the 

; bar (Fig. 238), and some short splints must be put 

thigh to fix the broken bone. I can speak from experience of the 

very great of this method in young children, The child can be 
taken up and turned over with the splint without disturbing the fracture in 
excellent plan is that, recommended by Bryant, of applying a 

Mei Seiepiag toring ters presinaly Coad wotbe ity meweor 
X vin; revit to the means of 
which extension can be Baie, The Timb is then slung up fn He in the 
ceiling or to any other convenient point, so as to keep it at right angles to 
the body. By this means the bandages are kept out of the way of the 
evacuations passed into the bed, and the weight of the body acts as a con- 


Papers hil plaster-of-Paris and hed banda, 
young children, r-of-Paris and stare! ean 
ly Ba usedl ne is quite impossible to keep them clean. es 

‘The Treatment of Compound and Comminuted Fracture of the Thigh- 

will vary according as the injury arises from gunshot, or is an accident 

wil life. In the former case, for reasons stated at p. 351, amputation 

should at once be performed if the fracture be below the upper third of the 

aoe ag esha aaa the re of SnEnec is so 
t may have a better prospect of reco 

‘the limb be treated in yells and aetenseavoN mando ts ara it, disurtiow: 
lation at the hip-joint in such cases being almost invariably fatal. 

‘When a compound fracture of the thigh-bone occurs from one of the 
‘Omition accidents of civil life, even if it be comminuted, the line of practice 
isnot so defined. The course that the Surgeon adopts must be influenced 
it of injury done to the soft parts, more particularly to the main 
‘of the limb. If the integuments and muscles be extensivel: 

or if there be reason to believe that the femoral vessels 
amputation must be practised, But if the wound be but 
the perforation of the bone rather than by the violence 
the fracture, and if the vessels be uninjured, an attempt 
save the limb, which should be put up on the double-in- 
in the long bracketed splint, and treated with the strictest 
drainage and to the prevention of decomposition. 
treatment of the complication of a wound of the ot ‘artery, femoral 
liteal, with and by a fracture of the thigh-bone, will vary according 

jury is compound or simple. Such an accident, complicating a 
fracture, pecesemabably ‘be a case for immediate amputation. If 

be simple, a diffused traumatic aneurism form in the ham 
of the thigh, we must, in accordance with the principles laid 

462, Ngatare the superficial femoral artery; unless gangrene 
‘deny od ate actually supervened, when the thigh must be am- 
ure. 
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ich the question of 
io the thigh is raised, I cannot tat mviction 
una as it undoubtedly is in ternative 
‘the Surgeon, this operation, when | r 
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I Ae Union usually vines aes by bone, and ix 


ay elo af srs sere from eo Te pera ty 


bec ‘ve and éi; ight ee i. the ee oe end of ae 
time peretr es artificial support. It ey Tks wa 
about three months fer re full uae of the Reaticegal ined. In children 
under ten, union is vwally firm at the end of the fini eee week. 

Fractures in the Knee, aire occasionally rei that a small frag- 
ment of one of the condyles of the femur may be chipped off by « violent 


Figa. 240, 241,—Fencture of Condylos from fall on the Bent Knees. 


Dow, and become loose in the cavity of the joint. After the inflammation 
and effusion into the joint, consequent on the accident, have subsided, the 

ment may be recognized as a loose body in the joint. (See Diseases of 
Joints: Loose Bodies.) 

In violeut blows on the upper pat of the tibia, or in forcible and extreme 
flexion of the knee, it sometimes appens that the bony attachment of one of 
the crucial ligaments is torn up. In the case from which Figs. 240 and 241 
were taken, the patient fell from a great height on the bent ia In one 


Fig. 242—Tvbial Attachment Antorior 
Crucial Ligament torn up. 


knee, the anterior crucial ligament had to 
it was attached. In the other, the postei 
@ piece of the femur, and the bone wa 
condyles, In the case from which Fig. 
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M has taken place in these fractures. In the longitudinal and 
; osseous union readily occurs, the fragments remaining 
in close apposition. In the majority of eases of transverse fracture, the 
Hh nee bene by an interval varying from one-fourth of an 

ich to an inch; but in some instances the gap ia much greater, amountin, 

on (eee ees asia a not exceed an ine! 
usual u jentous tissue, uniting the 
ae some pal Boweste ia which the separation beret 
Mayen Adios ten found that the fractare'i net ustied Oy 

it, W. Adams wind that the ture is not uni 
any newly formed fibrous tissue, but that the fragments are bound to; ed 
simply by the thickened fascia which passes over the patella, with which is 
incorporated the bursa patellw. Adams finds that the aponcurotie structure 
thus uniting the fragments may be arranged in different ways, Thus it may 
be adherent to the anterior periosteal surface of both fragments; or the con- 
necting aponeurosis may be reflected over, and be prio to, both the 
fractured surfaces; or, lastly (and this is the most frequent arrapgement), 
q z Aaponeurosis may pass from the periosteal surface of the upper 
n to the fractured surface of the lower one, to which it becomes 
nd firmly united. In the majority of cases, when united by aponeu- 
i e, the fragments pape somewhat towards the skin, coming into 
contact posteriorly. us it would appear that a patella fractured 
may unite in two ways; most frequently by the intervention of 
thickened aponeurntic structure, and next, by a ligamentous or fibrous band, 
Of: p in the London museums, examined by Adams, it was found 
-s Eeares union had taken place, in 12 ligamentous union, and 
ining 4 the kind ofunion could not be determined. 

e union always leaves a weakened limb and an unprotected 


The, 
joint Bea esecuene of the separation of the fragments, and the foldin; 


en the the fingers can be thrust in between the articular surfaces 
nee. 

Treatment.—In many cases of fractured patella, there is rather severe 
inflammation of the knee, with great synovial effusion. This requires to be 
reduced by rest und the application of evaporating lotions, before any other 
treatment can be adopted. If the effusion be very abundant, the treatment 
may be hastened by removing it with an aspirator. If the instrument be 

ly washed with carbolic acid lotion (1 in 20) before being used, 
there is no danger in the operation. When the fluid has been removed or 

, means must be taken for the union of the fragments; with this 
view, the principal ay to be attended to is, to keep them in sufficiently 
close tion for firm ligamentous union to take place, The upper frag- 
ment, which is movable, and has been retra y the extensor muscles of 
asd fete hae down so a8 ‘i bo imated 

i ¢ ligamentum patelle. This approximation of the fr 
ments may be el either by position and relaxation of the rahi 

ext contrivance. Simple position usually suffices for this purpose, 

and most be attended to, whatever mechanical appliances are used. 


erat 


nee, or by the application of pr 
‘These straps of plaster may be applie 
fragment in a diagonal direction from above do 








“TREATMENT OF FRACTURED PATELLA. 603 


strain on the knee-joint. As soon as it can be made, 

per” knee-splint with a boot must be fitted to the patient; 
ean leaye his bed and move about during the remainder of 
‘Thomas recommends that the treatment should be continued 


treatment. ‘Th 
for nine months at leust. 
‘Tn order to the two fragments of a transverse fracture of the patella 
into aceurate ition, it has been recommended to make a longitudinal 
incision | 


of the knee of sufficient length fully to expose the broken 

nts obliquely, taking care not to reach the earti- 

nd then to unite them by a strong wire suture. 

noe is necessarily opened, and the patient is exposed 

joint. This operation seems to have been per- 

‘years ago by , of San Francisco, In this country it 

by Lister as being free from danger, provided strict anti- 

septic treatment was adopted. It was first performed a Cameron, of Glas- 
and subsequently by Lister, Henry Smith, ae ell, and many other 
Lister recommends that the wire should be cut short, and the 

the wound being allowed to heal over it. Passive 

d ed at the end of the second week. It is essentinl 

that good drainage should be provided from the joint during the first few 
days. This is best done by a small incision at the most dependent part of 


the outer side of the joint, through which a drain of horse-hair or an India- 
rubber tube may be inserted. The operation has been performed now a 
considerable number of times, and all recorded have so far been successful, 
ES bony union haying been obtained in most cases. It has been done 

in recent fractures and in old cases in which the union was so bad that 
the limb was practically useless. In atts of this success, however, when 


he serious consequences that would inevitably follow if septic inflammation 
were aovidentally set up in the joint, and the excellent results that are ob- 
tained, a5.a rule, by simple modes of treatment are taken into consideration, 
it is evident that the operation is adapted only to exceptional cases, in which 
either other modes of treatment have failed, or the importance of a firm 
Knee is so great to the patient as to justify him in running the extra risk 
in the operation. 
‘of the knee often remains to a very inconvenient degree after the 
treatment of « fractured patella, It is usually remedied by friction and 
. Thomns asserts that it is better left entirely to nature, and 
states that he hus seen it take two years before useful mobility returned; but 
should it not yield to these minor means, an apparatus consisting of a thigh 
and leg | of stiff leather, united by angulurly hinged Iateral iron rods, 
and having an India-rubber “ accumulator” adapted behind, should be worn, 
‘The continued traction of the “accumulator” will gradually flex the knee. 
But, as the knee becomes bent, the close union thut may have appeared to 
‘exist between the fragments gradually yields, and they often gape more or 
Teas widely, much to the disappointment of both Surgeon and patient, the 
band stretching like a piece of vulcanized India-rubber. This 
; there is the alternative between a sti 
with close union, or a flexible and mobile one wi 
fter the knee is flexible, lateral hinged splints 


ents are not much 
a these cases, after the i 
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the fracture difficult, Tt can usually be detected by pressing the fibula 
towards the tibia, when the jathat will patie of pater at the seat 
of fractu “ey ee ron ae a click of itus may Peete 
3 fting the point of pressure, it wi ascertain ie 
oo A ttl In the lower third, the fracture is easily 

| by ion to the same signs that occur in fractured tibia, 

Tn the Treatment of Simple Uncomplicated Fractures of the Leg, every 
pessible kind of apparatus has been used. In the majority of cases where 
there is but little displacement and swelling, ordinary leg-splints (Cline's, 
well padded, are extremely convenient), are readily applied and keep the 
bones in good apposition. “These may be kept on for the first few days till all 
swelling has abated, and then replaced by @ starched or plaster bandages. 
Tn fracture of the leg, indeed, the starched bandage or the Bavarian or Croft's 

is cle applicable, The starched bandage should be applied as 
limb having been well covered with wadding, a strong soaked 

Logue eine four inches broad, and long enough to extend from above 

knee to six or eight inches beyond the hee should be applied to the back 

‘ing terminal piece is now to be turned up along the 

and two lateral strips adapted, one to each side of the limb. 

single or double, aceording to the size of the 

tightly applied. ‘After it is dry, about the end of the second 

cut up as represented in Fig. 177, and readjusted, and the 
y walk on crutches with perfect safety. Mintyre's splint 

will be found of great service in the earlier periods, if there be 

iymosis or extravasation, as it keeps the limb in an may Poms n, 

and allows the ready application of evaporating lotions. In applying this 
ire four points that require to be attended to: 1. That the angle 


be convenient, and suitable to the sea of the fragments; 2, That the 


ling to the heel be closed by a few turns of a roller in 
which the heel may rest firmly, but with a certain amount of yielding pressure ; 


Pig. 283.—M"Intyre’s Splint, modified by Liston, 


%. That the foot be covered with a flannel sock, from the heel of which 
up to the foot-piece ; and 4. 

lint be } steadied on a wooden block. 

, however, M’Intyre’s appa- 

‘the case when the fracture 

before backwards; in these 

matances, 1 ition 80 long as 

the limb is rig extended and resting on its pos > sur the bones 
riding considerably, and one or other of the fractured ends often pressing upon 
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re of other Complications of Simple Fracture of the Leg 


y of the Tibia are of more frequent occurrence than 
‘ies of any other bone in the body. This is owing to the thin 
parts over the anterior and inner aspect of the bone, and to 
fracture being usually oblique; so that the sharply pointed 
fragment is liable to be thrust through the integument, 
part of the limb: falls backwards as the injured 

‘to rise or is being raised from the ground. The fracture may, of 
rendered compound also by the same direct violence that breaks 


Treatment must be carried out according to the principles laid down 
treatment of compound fractures in general (p, 524). 
is 4 common complication of compound fractures of the 
according to the rules laid dea on p. 527. If the 

ited in the lower third, and the artery torn low down in the 
veswls are superficial, and more especially if the injury be 
jvint, an attempt should always be made to apply a ies 
vessel 5 Sheree to the extreme measure of amputation. 

in the ity ofthe Ankle-joint are among the most common 
injories of the bones of the lower extremity. They are usually occasioned 
by twists of the foot, by slipping off the curb, by 
catching it in a hole whilst running, by jumping 
from a height to the ground, or off a carringe in 
rapid motion. These fractures are usually associ- 
ated with severe strain, or even dislocation, of the 
ankle. ‘Twist of the foot in these cases must not be 
confounded with dislocation of the ankle. In a 
twist, the foot carries with it the lower fragments of 
the leg-bones, and the malleolar arch in a more or 
less state. In a dislocation, the foot is thrown 
out under this arch. ‘The twist of the foot is 
almost invariably outwards, with the inner side 
downwards and outer edge turned 1p, and the 
sole usuully remains in this direction, though not 
always to ihe extent that Dupuytren states, and the 
inner malleolus projects under the skin, Most com- 
monly the toes are turned somewhat outwards, and 
the heel inwards. 

Fractures of the lower ends of the tibia and fibula 
present four distinct varieties in degree. 

1. The fibula may be broken at its weakest point, 
‘two or three inches above the malleolus externus, the 
deltoid ligament being either stretched or torn. 

2. The fibula may be fractured about three inches 
above the ankle, the tip of the malleolus internus 

ing splintored off as well (Fig. 255). ‘This con- 

Fracture, 
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Fig, 255—Dirplacoment of 
Bor il Foot in Pott's 
Practare (Iichard). 


fibula may be fractured about tl ches above the ankle, and 
the lower end of the tibia at the same ‘splintered off in an oblique 
direction from without, downwards, and inwards (Fig. 257). 
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the appearances are essere) and the patient may thus 
rehab down and an almost useless feck, : 
this displacement may be treated by the application of one 
of the jointed splints Rea mentioned Pig ae eal iat Bin ereey 
; may used. a straight splint, long enough to reach 
from Maton ar abe tibia to below the 70k its lower fae ati is cut out 
into a deep horse-shoe-shaped notch, wide enough to take the instep between 
AB Se eranes. Tt must be padded by a double pad, made of two rolls of 
cotton-wool in calico; these must lie one on each side of the spine of tl 
tibia to protect it from pressure, The splint is then firmly bandaged to the 
anterior aspect of the log, and the foot is drawn forward by bandages passing 
round the prongs and under the heel, the heel being protected by a thick, 


Compound Fracture into the Ankle joint is necessarily a serious and 
ngerous accident. In this injury, the edge of the fractured bone cuts 
the i apparei y aclean and simple wound, but the 

tissue is often widely torn, and the deep-seated mischief 

extensive than that which the Surgeon would be led to 

appearance of the external wound. hen the wound is 

the sharp edge of the root of the malleolus, as soon as the foot is 

and the tension on the skin caused pee eversion is relaxed, the 

no longer corresponds to the seat of fracture, and soeecqnatlts if 

the disel takes place and the joint becomes filled with 

‘matter, there is no efficient means of drainage, and suppuration, with 
tension and deep burrowing of pus, ensues; the anklejoint is destroyed 
secondary amputation often becomes necessary, The injury, however, 
is usually recovered from with a good and useful limb when the patient is 


and of sound constitution, and the dangers of inflammation and sup- 
Puration are prevented by the establishment of drainage, by the pre- 
Yention of decomposition, and by perfect rest. As age advances, however, 
and the constitution becomes broken, less is to be expected from conservative 


Treatment, the course to be pursued will depend upon the extent of 
the injury. If the fracture be not much comminuted, the wound in the soft 
parts clean-cut and but moderate in extent, and the large vessels of the foot 

ured, an attempt should be made to save the li The wound and 
the joint must be carefully cleaned with carbolicacid | If it is evident 
the drainage is insufficient the wound may be enlarged in such a way 

i efficient exit for the di m behind the malleolus; 


inner side, as it almost always i 
outer side; should it be on ihe 





612 SPECIAL FRACTURES. 


of valgus, be left, But, in children and young subjects, this inconvenience 
and detormity may be overcome by mechanical means; and the probability 
of its occurrence would not, in ny opinion justify amputation. 

In badly set fractures near ankejoint, great deformity with, much 
impairment of use of the foot may result. In these cases the inner malleolus 
will be found to project greatly, the fibula to be curved inwards above its 
lower third, ao as to form a concavity above the external malleolus, and the 
foot to be turned somewhat outwards (Fig. 261). I have in two instances of 
such ill-set fractures succeeded in removing the deformity to a considerable 
extent, even after as lengthened a period as a year and a half or two years, 
by dividing the fibula subcutancously by means of a narrow-bladed saw at 

seat of greatest concavity, forcibly adducting the foot, and then putting 
up the fractures in a Dupuytren’s splint, 

FPracrores or tar Boxes or rie Foor almost invariably result from 
direct violence, and are usually accompanied by bruising and injury of the 

soft parts; hence much displacement is rare, and, 
when the fracture is simple, rest and position alone 
are necessary, Compound fractures of the tarsal 
or metatarsal bones, attended by much bruisin, 

and laceration, usually require partial removal o} 
the foot, its disarticulation at the anklejoint, or 
amputation in the lower third of the leg, according 
to the extent and severity of the injury. 

The Caleaneum may be broken by direct vio- 
lence, as when a jumping from a height 
alights forcibly on his heel, an us fractures the 
bone. In this way the bone is usually simply 
broken across in front of the ligaments without 
displacement. I have, however, both calcanea. 
extensively comminuted, being shattered to pieces, 
in the case of a Indy, who, falling from a window 
on the third story, alighted on her heels. In some 
rare cases, by the powerful contraction of the strong 
muscles of the calf, the posterior part of the os 
calcis is torn away from the rest of tl 

Signs—When the os calcis is simply 
through at the posterior part behind insertion 

Fig. 261.—Hadly sot Pott's of the Jateral ligaments, the detached fragment will 
Fracture, curable by ope» be drawn up by the action of the strong museles of 
ration. the calf. But when the fracture occurs across the 

body of the bone, no displacement can take place, 
owing to the lateral and interosseous ligaments Keantay the posterior frag- 
ment in position, and preventing its being drawn away. 

In the first form of fracture the pain, ewelling, flattening of the heel, and 
prominence of the malleoli, indicate the nature of the injury, even thi 
crepitus be wanting. In the second variety, the mobility of the fragment, 

its projection posteriorly owing to the action of the museles of the calf, 

a to the existence of the fracture, which is confirmed by the occurrence 

crepitus, . 

In the Treatment of these injuries, keeping the part fixed by means of 
bandages and splints, wi ue attention to the relaxation of the muscles 
attached to the tendo by flexing the leg and extending the foot, is 

ecurs probably by bone in some cases, though 
very commonly by fibrous tissue. 
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is rarely broken, Ten recorded cases of this injury 
Monahan; in nine of these the fracture occurred 
on the foot; in one only from direct violence, I 
) fracture of the ‘astragalus without implication of any 
ral bones. In one case it-was the result of direct violence; 
Pipesaing ter the foot occasioned a fracture of th ety aes 
as ian no material eee but. the Uns ; 
d be readil, Iovate was very distin el on flexing 
i ete better treatment can Pa cepiacd tenet eae 
| lage. 
fracture was the result of indirect violence, the pa- 
ron of f age, ealling from a Lei of about ‘ight 
Here the fracture was evidently occasioned 
ie vac ng fo forcibly driven downwards on the foot, so that 
roken across transversely just in front of the surface that 
Sree oy tibia—the line of fracture running obliquely downwards 
£0 that the whole of the upper and posterior part of the bone 
‘This large fragment was widely displaced, being driven out- 
act backwards, s0 as to lie between the fibulw and the tendo Achillis, 
ting the skin to the extent of about one inch longitudinally, and nal Baie 
ing the opening thus made. The foot presented a singular cena 
i which ia Se a in am annexed figure (Fig. 262), The 
frotenuly betlod 
this the apr 
int one Peel ae seen pak 
1 thro} rent in 
eS ioe oallacloa was de- 
deep hollow pare 
was ay ntl 
mewhat towards the fase ide 
sole was arched, the 
wrinkled, and the great toe 
flexed. There was a deep 
furrow in front of the ankle- 
On discovering the nature of the 
i ah acd seeing the hopelessness of Fig. 262.—Comminuted Practare of At 
the impossibility of —tragalus. Displaooment buokwarde, 
a the displaced fragment in 
aime Lo eat down upon it by enlarging the ig through which it 
aie f, and then, seizing it with str e ps, twisted it out, 
ligamentous connections. reated as one of 
pe eee of the ankle-joint, 
ih fr died of pywmia; and, on exami 
aan Portion of the astragalus had | into seven frag- 
hich were retained in p! surroundin, 
eA othe: of the tars 


orien by the wei; 
onl eallat caus with y 
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m The “fis plein Daina and nerves may become attached to 


hres joint, or their become incorporated with the altered struc- 
tures in contact with them, ui 


—In the treatment of dislocations, the first and principal 


4 consists in replacing the bone in its normal situation as apeedily 
as possible. In doing this, the Surgeon has two great difficulties to over- 
come: 1, the contraction of the muscles of the part; and, 2, the resistance 

ising from the anatomical structure of the joint and the laceration of the 


- One great obstacle to reduction in most dislocations is the tonie con- 
traction of the muscles inserted into or below the displaced bones; and in the 
reduction of the dislocation the Surgeon's efforts are partly directed to over- 
come this contraction, The amount of resistance due to muscular contrac: 
tion ay be measured by the effects produced by anssthetizing the patient. 
So much of the resistance as is overcome by putting the patient under the 
influence of ether or chloroform, is due to muscular contraction, All that 
which continues after this is due to pealy mechanical causes connected with 
the arrangement of the osseous and ligamentous structures of the joint, or 
with the injury inflicted on them, The resistance offered by the muscles is 

i t_kinds, and is dependent on different causes, The influ- 
ence exercised by the patient's will, and the tonic contraction or passive 
force exerted by the shortened and displaced muscles, undoubtedly often 
offer great obstacles to reduction. But more serious than these by far is the 

or spasmodic action, which the patient is unable to control, and which 
can be overcome only by force, by faintness, or by the paralyzing influence 
of anssthetics. The longer the dislocation is left unreduced, the more pow- 
erful does the resisting force become; being less at the moment of the acei- 
_ dent and immediately afterwards than at any subsequent period. Hence 
reduction should be attempted as soon az possible after the occurrence of the 
accident; and, if the pertent be seen at once, the bone may sometimes be 
laced without much difficulty by the unaided efforts of the Surgeon. 
thus Liston reduced a dislocated hip by his own endeavors immediately 
after the accident occurred. If a few hours have elapsed, the muscular 
tension becomes so great that special measures must be adopted in order to 
diminish it; and, if some weeks or months have been allowed to pass by, 
the dislocation may haye become irreducible, 
secondary shortening of the muscles, which it 5 
chiefly to the matting together of the surrounding tissues, and the formation 
‘of adhesions about the head of the bone. The muscular resistance is greatest 
when an attempt is made at reduction by fe the direction 
of the longitudinal axis of the limb, a lel to the course of the 


ntage may sometimes be 
being dis- 











620 DISLOCATIONS, 


often of a very Pare kind: and we can easily understand that, if a bone 
dislocated, it 
extending or 


that would be liable to such ready fracture happened to be 
would almost of necessity give way under the influence of the 
lever-like force required to replace it, 

‘anipulation of the limb—that is, impressing upon it certain movements 
of extension and flexion, of adduction, abduction, and rotation—is, whenever 
possible, the best mode of reducing a dislocation. The movements impressed 
on limbs are guided by the anatomical relations of the parts concerned in 
the dislocation, and have for their object to relax untorn ligaments and pes 
of the capsule which are rendered tense by the abnormal position of the head 
of the bone; to bring the head of the bone opposite the rent in the le; 
and sometimes, by using the attachment of the untorn Ji t asa fulcrum, 
and the limb as a lever, to force the head into the socket, In other cases 
the particular movement may have for its object to dislodge a process of 
bone from another against which it has hitched, or to relax the chief muscles 
which hold the bone out of its place. When the patient is ansesthetized, and 
all muscular resistance has thus been removed, any remainin; difficulty in 
effecting reduction must be due to purely mechanical causes 4 it on 
the disarrangement of the bones and ligaments. Under the older methods 
of treatment, where much force was employed by pulleys or other similar 
contrivances, these were often torn through. But, since the introduction of 
manipulation, the Surgeon effects the reduction by a far leas degree of force, 
replacing the bone on simple mechanical principles, by relaxing the liga- 
ments and Sieeslang ley, ¢ bones from one another, The situation and 
extent of the laceration of the capsule of the joint are also of im, 
tance as offering an obstacle to reduction, in some exses constric! the neck 
of the bone, in others having one lip of the slit pressing against the bones in 
such a way as to resist all efforts to move it. An extreme of force is 
required to tear through and thus overcome obstructions of this kind; but 
they may readily be relaxed and slipped aside by skilful manipulation and 
attention to the position of the limb, 

Manipulation bas been inlly useful in dislocation of the hip, shoulder, 
and knee, and the details of the process will be described with the special 
dislocations of these joints. 

atment,—After the dislocation has been reduced, the limb must 
be kept firmly fixed and at rest by proper bandages or splints for two or 
three weeks, s0 as to allow proper union to take place in the torn capsule 
and neighhoring structures. If this is not done, the jomt may be pernin- 
nently weakened and be liable to a recurrence of displacement from very 
slight causes, 

Any consecutive inflammation may often be prevented by the continuous 
application of cold; and, if set up, must be treated by local anti i 
measures. The fixation of the joint must not be maintained for too a 
time, lest adhesions, often of a painful character, form. These 
avoided by passive motion, If they have formed, they may readily be 
broken down by the manipulations commonly employed in such cases by 

), fixing the joint by pressure of the thumb on He pele 
spot, in a manner well deseribed by W. Hood, impart sudden and foreible 
movement to the limb, by which adventitious bands are ruptured. 

Distocatioss or O1b Straxprxo.—If a dislocation have been left unre- 


take place in and around the di 

of which is to render the re 

more and more difficult as time goes on, and to lead to the form: 
new though imperfect articulation at the seat of the displaced bone, 
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er es been left permanently unreduced for a consider- 
| of as for the amount of utility in the limb will 
nm the kind of joint that has been dislocated, partly on the 
c ea dislocation that has occurred. Thus, as a general 

of movement and greater utility of limb will be found 

of ball-and-socket than of hingejoints. But in 

cket joints some dislocations will, if left unreduced, be attended 

with less evil a es the patient than others. ‘Thus, in the aub- 
disloc the shoulder and the sciatic of the hip, the limb will 
recover itself to a greater extent than in the other forms of the same kind 

of injury affecting these joints. 

Treatment.—In cases of very old and irremediable unreduced dislocation, 
may be done by means of regularly conducted ‘ive movements to 
imcrense the mobility of the part, and by means of friction and warm 
douches to relieve the painful stiffness, In cases not so old, but in which 
e has elapsed since the occurrence of the dislocation, two questions 

rs present themselves to the Surgeon: 1. Is it possible to replace the 
oe ie eg : lent to Moe rt Pecan _ 
" lit) jucing the dislocation will depen tly upon the 
cru a ited and ths nature and extent of the Miislocatton, but 
the of time during which the bone bas been out of' place. 
‘ions of the orbicular joints generally can be reduced at a much later 
iod than of the ginglymoid; those of the shoulder can be reduced 
7 of time than those of the hip. The subglenoid disloca- 

tion of the shoulder and that of the hip on the dorsum ilii are capable of 

at a later period than the other Juxations of the same joints. 

at which reduction is possible has been variously estimated 

by different Surgeons. Sir A. Cooper gives three months for the shoulder 
and eight weeks for the hip. As a general statement, this was no doubt tol- 
at the time when it was made, although reduction had heen 

than those given by Cooper. Thus Breschet reduced 

n dislocation of the hip at the 78th day, and Travers at the fifth month, 
But we may now go far beyond this as the limit of possible reduction. Brod- 
hurst has reduced the shoulder on the 175th day; Smith (U. 8.) in one case 
at the seventh month, in another at ten months and a half; Sédillot one at 
a ; Blackman, of Cincinnati, « dislocation of the femur on the dorsum 
at six months; Dupierris, of Havana, one at over six months, in a 
boy, and this without chloroform; and R. W. Smith, after nine months had 


Obstacles to the Reduction of Old-standing ations are rather 
pathological “a physiological and anatomical the case of recent dis- 


a 


ie formed in the repair 

injury, and partly from 

les to the altered rela 
the lacerate: 

the bone; 4. Lastl 

i articulating surfaces 

the socket shallowed, 


: 
i 


ee 
ges 


ar 
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overcome these obstacles, 
and contractions have to 
by the multiplying pulleys 


8 
a 
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roform, In employing the necessary force, care must be taken to protect 
the skin from pee or even laceration, by the use of wet Pomersare Fe 
or wash-leather. The force exercised by the pulleys must be consi A 
but it should be accompanied by free rotatory manipulations and movements 
of the head of the bone, so as to loosen it from its adhesions; and reduetion 
will usually be effected in this way rather than by forcible traction only. 
Ancesthesia is of inestimable service in these cases; and it is by its means 
that the Su: has been enabled to prolong materially the limit of possible 
reduction. But, in the reduction of old dislocations, anesthetics do not afford 
exactly the same kind of service as in those of recent date. In a recent 
dislocation one great obstacle is muscular contraction; and, by rel: this, 
amesthetics erate the Surgeon to replace the bone at once without di ry. 
In old dislocations the obstacles, as hag just been stated, consist in various 
Epo ccioe changes that have taken place around and in the Cake 
es, These conditions cannot be influenced by anesthesia; and hence, 
except as a means of producing iomoaibily to pain and preventing instinctive 
or voluntary muscular resistance, chloroform will not aid the iS ase 
Tt must be borne in mind that the reduction of old dislocations i not only 


awork of very considerable difficulty, but also of danger. If several months 
have elapsed, the obstacles arising from the pathological changes seer) 
mentioned will usually be so obstinate as to render the reduction impossl 
without the employment of a dangerous amount of force; and in many cases 
en prevent reduction, whatever force be employed. 


e Aecidents liable to occur during attempts to reduce old dislocations, 
whether successful or not, are the following: 1. Laceration of the skin by 
the constriction and pressure of the bands to which the pulleys are 
2. Laceration of muscles; thus the pectoral has been torn through in at- 
tempting reduction of old dislocation of the shoulder. 3. The devel Dp 
of inflammation and suppuration around the dislocation, by the violence to 
which the soft parts haye been subjected. From this cause death bas several 
times resulted, in attempts at reducing old hip-dislocations, 4. i 
extravasation of blood from the rupture of small vessels in the Iscerated 
soft parts, giving rise to wide-s ecchymosis. 5. Laceration of one of 
the larger veins. A patient of Froriep’s died from this cause, after rapans 
of the axillary vein, in an attempt to reduce an old dislocation of the shoul- 
der. 6. Laceration of an artery, and the formation of a diffused tranmatic 
aneurism. ‘This serious accident has happened at least twelve times in at- 
tempted reduction of old dislocation of the shoulder. The brachial artery 
has also been torn in attempted reduction of dislocated elbow. 7. Lacera- 
tion of neighboring nerves. Those of the axillary plexus have been torn in 

ted reduction of dislocation of the shoulder, and the median in that 


entering into the brachial plexus were torn away from the cord. The pa- 
tient, a woman 70 years of age, died eighteen days afterwards, with paralysis 
of both arms and of the leg on the same side as the injury. 8, Fracture 
the dislocated bone. This serious accident has usually happened when 
Surgeon, after the employment of extension, has attetnpted to put in 
transverse movements of the bone, or has used the bone as a lever; 
given way, usually, high up near the head, at other times in the 

is probable that in most cases this has been predisposed to by 
ing become weakened by want of use. It hus occurred several 
humerus, and at least eight times in the femur, in attempts at 
dislocations of these bones. In most of the recorded cases 
readily united, and the condition of the patient has not been 
at all, influenced for the worse, except that reduction of the dislocation 


FLel Fire 
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iM rendered impossible. 9. Neighboring bones have been 

uch as the ribs and the glenoid cavity in the endeavor to reduce 

of the shoulder, and the acetabulum in attempted reduction of a 

10. The limb has actually been torn off. This remarkable 

ident happened to Guérin, of Paris, in attempting the 

it pulleys, but merely by the traction of four assistants, of a 

of the ler of three months’ standing, in a woman 63 years 

the limb being suddenly torn off at the elbow, The patient died on 

tr day; on examination, the bones were found porous, the 

rouscular tnd others soft structures pulpy, the limb having evidently lost its 

| strength elasticity. 

eae of these various accidents and injuries, in the attempted 

reduction of old dislocations, cannot always be justly attributed to the em- 

bd pa ‘of an improper degree of force by the Surgeon. The liability to 

hem must rather be looked upon as a necessary and inevitable accompani- 

ment of all attempts at putting back into its (ia a bone which faa beak 

dislocated, and unreduced for many weeks or months, During this 

period the bone usually contracts adhesions of a yery dense kind to the parts 

which it lies; and, as it cannot be replaced in its articular cavity 

until | adhesions have been torn or broken through, it is easy to under- 

‘stand how, in the attempt to do this, neighboring soft parts, vessels, or nerves 

may give way, or the bone itself may ree to the force that must be applied 
to it in onder to lift it out of its new bed. 

‘The liability to the occurrence of these accidents should make the Sur 

y cautious how he recommends an attempt to reduce old-standing dislo- 

Tf after a time the new joint have become toltrabl mobile, and 

be not painful, it may be better to leave the bone unreduced, rather than 

ent to great risk, with a slender Uae of eventual success, 

h may be done by passive 


‘Tf the unreduced dislocation be stiff'and painful, mucl 
motion, frictions, and douches, to improve the patient's condition. 
Subcutaneous Section of muscles, tendons, and bands of adhesions 
in the neighborhood of the dislocated joint, has been proposed by Dieffenbach 
ag a means <j pethewed reduction in old-standing cases; and he relates an 


fustance in which, by these means, a shoulder that had been dislocated for 

was reduced. In many cases in which this plan has been tried, 

the suecees has not been commensurate with the expectations raised respect 

ing it; and in other instances, of which I have seen two or three, the opera- 

tion has been followed by sloughing and other serious evils, while it has not 
‘been attended by any benefit in facilitating reduction. 

Comrousp Dis.ocatios is one of the hare serious injuries to which a 


the preve 
ents and muscu! 


and suppuration w i 
Th al} cases it ix better not to make any ati 





SPONTANEOUS DISLOCATIONS, 625 


ease in the same way. The difficulty in reduction is necessarily 
the proximity of the fracture to the dislocated joint, and when 
is broken off from the shaft and dislocated, the difficulty ma: 
‘great; but itis not insuperable. Some years since, I assisted H. Smi 
Dunn in the reduction of « dislocation of the humerus with fracture of 
‘neck of the bone, the displaced head lying to the inner side of 
Ie eetafery oy la velop te wae pe wbdor etipeofore oad 
a an Je it, Was put under chloroform, 
when he was full, aeibaieaie Taclucod eed of the bone was easily 
replaced; the patient recovering with an excellent and useful arm. After 
the bone has been reduced, the fracture should be treated in the ordinary 


Meyer o Simple Fracture extends into the Artionlar End of the Bone, as 
in some dislocations about the elbow and ankle, there is no material increase 
in the danger of the case or in the difficulty of its management. 

To Dislocation with Fracture of the Articular Ends, removal 
of splinters, and partial resection or amputation, will be required, according 
to the seat and extent of injury. 

Srowraxnous Disrocartoxs may occur either suddenly or gradually, and 

from a variety of causes, 

D dislocation, if the term can be properly applied to such cases, 
met with #5 the result of disease of the articulation. In all destructive 

n Joints, a8 in white swelling of the knee, disease of the hil 
acute arthritis following a wound, the ligaments become softened, 
i are destroyed, and the bones entering into the articulation 
‘in shape by ulceration; and under these circumstances the articular 
become readily displaced under the influence of slight muscular 

‘To this class Volkmann has given the name of Dislocation 

In chronic rheumatic arthritis, especially of the smaller joints, 
joint-affections met with in locomotor ataxy, it sometimes Sat Vee 
articular surfaces are gradually forced out of their normal relation 
of oseous outgrowths, springing from the bones close to the 

dl ; ' 


al 


‘F 


I 


seen 


he cartilages. These are Slime by Volkmann as. 


ui 


Dislocations 

In another form, which was specially studied and described 
, the affection is due toa paralytic condition of the muscles sur- 
the capsule, In these fie dislocations, which are most common 
mad shoulder, the head of the bone slips out without any very 
of disease about the joint, and certainly without any previous 
destruction of it. In another class, to which Volkmann has given the name 
of Dislocations Distention, the capsule is stretched and weakened by 
effusion of fluid within it. These are occasionally the result of acute suppn- 
i d giving way at its 

aperture, In 
intense pain, relieved 
that distends the joint 
commonly chronic, 


sf 
ia 


El 


In such “el e cases as eve the 
e ms usually not 
pains, fasting for some fim 
may, however, occur 2 ie wit 
first attracting attention. The affection 
You. L—10 
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CHAPTER XXIII. 
SPECIAL DISLOCATIONS, 


DISLOCATIONS OF THE LOWER JAW. 


Dislocations of the Lower Jaw are not common accidents. They occur 
more frequently in women than in men, and have been but very seldom met 
with at either extreme of life; but Nélaton and Malgaigne relate cases 
occurring in edentulous subjects of 68 and 72 years of age, and Sir A, Cooper 
has seen the accident in a child, occasioned by another boy thrusting an 
apple into its mouth, These dislocations are most frequently occasioned by 
forcible action of the dey r muscles of the jaw—by opening the moutl 
too widely, a3 in fits of laughing, of gaping, or in attempting to take too 

a Occasionally this accident has resulted from blows or kicks 

the chin when the mouth is open, or from the violent strain upon the 

Pee in tooth-drawing, or rather in digging out stumps with an elevator, 

mechanism of the dislocation is simple. When the mouth is opened, 

the interarticular fibro-cartilage with the condyle glides forwards on to the 

articular eminence; if this movement be continued too far, and the external 

Plerygoid muscle contract forcibly at the same time, the condyle slips forward 

over the articular eminence into the zygomatic fossa, the axis of the ramus 

directed obliquely backwards, and the dislocation being thus complete, 

In way both condyles may be displaced, or only one. Maisonneuve and 

Otto Weber, by lucing dislocation on the dead body, have found that 

the condyle liés in front of the root of the zygoma. The coronoid process 

rarel; the malar bone, but usually lies below it, being completely 

the tendon of the temporal muscle. From original observa- 

confirms this view of the position of the coronoid . 

fibro-cartilage is attached to the condyle, and follows its 

ts. The capsular ligament is stretched, but not ruptured; the 

external lateral ligament is tense, and es from behind forward, instead 

of from before backward; the internal lateral and stylo-maxillary ligaments 

also u stretching, which is increased by raising the chin. ie tem- 

poral a are ed according to Maisonneuve, or partly torn accord- 
to Wel 


the dislocation is Bilateral, as most frequently happens, both con- 

dyles Bay ay laced from the glenoid cavities, the signs are us follows: The 
incisor of the lower jaw are separated from those of the upper by a 
marked interval, varying from half an inch to an inch and a half, and the 
mouth is more or less widely open. Deglutition and speech are im- 

|, the labial consonants not being pronounced; re is dribbling of the 
saliva over the lower lip; the chin is lengthened, a: lower line of teeth 
advanced about half an inch beyond those. p 
flattened, and there is a depression in front of tl 
‘There is alzo an oblong prominence i 

. Ifthe dislocation be left un 

some power of movement over the ju na 
and, after a length of time, may even be enabled to he lines of teeth 
into apposition, especially posteriorly. ; 
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pret a be come tenderness about the temporo-maxillary articulation, 
small blisters may be applied over it. It is of great importance 
recurrence of the dislocation. rae usually 

cay 


a 
t prevent the habit of 
iost conveniently be done by letting the patient wear a small silk cap fitted 
to the chin and attached by four elastic bands on the top of and behind the 
head, as in the ease of a fractured jaw. 

enital Dislocation of one Condyle of the Lower Jaw is a remarkable 
and rare condition, for an acquaintance with which we are chiefly indebted 
to R, W.Smith. In this condition there is a singular distortion of counte- 
notin testers er pssaes structures on Feline ae Bose are 
atrophied, ‘teeth of the upper jaw project beyond those wer, 
contrary to what occurs in the Roudeetall feeds : the mouth can be 
closed, speech lb and there is no dribbling of saliva. Congenital 

condyles has not yet been observed. 


DISLOCATIONS OF THE UPPER LIMB. 


Disnocatioys or THE Cravicie.—When we look at the flat character 
of the sterno-clavicular articulation and the very small and shallow surface 
on the acromion upon which the outer end of the clavicle is received, and 
reflect on the violence to which the shoulder is Servant subjected, we 
might at first imagine that dislocations of the clavicle would be among the 
most frequent forms of injury in this region. But this is very far from being 
the case. They are, indeed, Rey met with in Leda to the frequency 
of fractures of this bone. This is owing to several causes: amongst these 
are the presence of the inter-articular fibro-cartilage in the sterno-clavicular 
articulation, the shortness and firmness of the ligaments by which the clavicle 
is attached to the sternum and acromion, and the fact that any force applied 
to the bone is usually received in a line that corresponds to its axis, thus 
eausing it to be bent or broken rather than luxated. The mobility of the 

also, has a special tendency to prevent dislocations of the outer end 
of the clavicle, the two bones easily moving together. Were it not for these 
nees, the bone would frequently be thrown off the small flat articular 

surface of the acromion. 

Dislocations of the clavicle can be occasioned only by violence applied to 
the shoulder in such a direction as to drive the bone inwards towards the 
mesial line, at the same time that the scapula is fixed. 

it the sternal or the acromial end of the clavicle may be dislocated, 
and the simultaneous displacement of both ends has been observed. 

. The Sternal End of the Clavicle may be luxated in a direction for- 
wards, backwards, or upwards, being thrown before, behind, or above the 
sternum. 

In the dislocation Forwards, the end of the bone can be felt in its new 
Leet upon the prec part of the sternum snd a little below the natural 

|. ‘The point of the shoulder is approximated to the mesial line, and 
the depressions above and below the clavicle are strongly defined. It is 
occasioned by blows upon the shoulder, by bending this part forcibly back- 
wards, or by violence applied to the elbow whilat the arm is raised from the 
side. In some cases it occurs spontaneously, ondar 





632 SPECIAL DISLOCATIONS. 


continue to be irremediable, a very useful arm will still be left, only eome- 
what limited in its u movements, 

‘The outer end of the clavicle has been dislocated under the Acromion by 
the application of direct violence to the end of the bone. This form of dis- 
Bisfecraak, “Te insu seen, staple dehal seuxioedon goletageac 

jou ‘ @ diagnosis is easy, sim} i i out 
a natarabk the wocsdsnt; and the treatment must beomauaeatt Danie 
vie 4s that o} clavicle. 

‘he acromial end of the clavicle has been known to be displaced un- 
derneath the Coracoid Process. Here, also, simple examination and the 
clavicular bandage suffice for diagnosis and treatment, 

The only instances of Simultaneous Dislocation of both ends of the 
Clavicle with which Iam acquainted have been reported by Richerand and 
Morel Lavallee. 

Disvocarios or Tar Scarvuza—Under this name has been described a 
very remarkable kind of displacement of the Lower Angle and Dorsal Border 
of the scalpula which is occasionally met with, in consequence of which it 
projects at a considerable angle from the trunk, giving a winged appearance 
tothe back. This displacement has been attril to the bone slipping 
away from under the latissimus dorsi muscle; but it is probable that, in the 
majority of cases at least, it has been avalos to pen ‘is of the serratus 
magnus. Jacob attributed this to a morbid condition of the muscle itself, 
but Neélaton regards it as due to paralysis of the long thoracic nerve. 
Paralysis of the muscle is easily recognized: the projection of the seapula is 
most marked when the arm is pat forwards at right ahi to the trank; if 
both arms are put in this position it will be found that a patina push 
the sound arm forwards about two inches further than the * the seapular 
movement being wanting on the paralyzed side; in some cases there has been 
difficulty in raising the arm above the head; expansion of the chest is less 
Vidiepome the affected side, and if the patient is thin it can be seen that the 

igitations of the muscle are feebly marked. In a case of this kind reeorded 
by G. V, Poore, in which the paralysis followed chronic neuritis of the brachial 

exus, the result of a strain, the patient gradually recovered under electrical 
treatment. I have seen some benefit derived in such enses from the 
application of strychnine on a blistered surface, and afterwards trom support 
by means of a properly constructed apparatus. 

Disiocations or rie SHouLpER-soryr occur far more frequently than 
those of any other articulation. Their pathology and treatment have been 
0 clearly elucidated by Sir A. Cooper, that thore is little left for subsequent: 
writers but to follow the descriptions given by Taetihes Su ; though 
several of the modern French Surgeons, especially Velpeau, igne, and 
Goyrand, have thrown some new light on the subject. The reason of the 
frequency of these dislocations is to be found in the shallowness of the gle- 
noid cavity, the large size and rounded shape of the bead of the humerus, and 
the weakness of the ligaments; but, above all, in the extent and force of the 
movements to which the joint is subjected. These displacements, indeed, 
would be much more frequent than they even are, were it not for the 
tion afforded to the joint by the osseous and ligamentous arch formed bythe 


coracoid process and acromion with their ligaments, the great strength 
capsular muscles and their close connection with the joint, and the support 
given by the tension of the long head of the biceps; but the principal obstacle 
to dislocation is the mobility of the scapula, enabling all movements eom- 
municated to the band and arm to react upon that bone. 

The Signs of dislocation of the shoulder-joint are sufficiently obvious, 
varying, however, according to the nature of the injury. In all easea there 
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of the bone lies Spied joes leone against the inferior costa of the: la 
below the glenoid cavity, and lodged between the subscapular muscle and the 
long portion of the triceps, In it the tendon of the subscapular muscle is 
commonly torn near its insertion into the lesser tuberosity of the humerus, and 

@ capsular ligament is lurgely lacerated, The supraspinatus muscle may 


Fig. 272,—Disloontion of the right Humerus Fig. 275,—Dislocation of the right Humerus 
backwards, (Front View.) backwards (Bask View.) 


also be torn through, or a portion of the great tuberosity of the humerus 
, and the reat of the capsular muscle put greatly on the stretch, 
‘The axillary artery and plexus of nerves are compressed and stretched by 
the dislocated head of the bone, so that a severe numb pain is commonly 
experienced in the hand and arm. The compres- 
sion of the artery is so great, that the circulation 
through the limb sad be completely arrested. 
This 1 saw remarkably illustrated in a case of 
dislocation downwards of the head of the humerus, 
with a severe lacerated wound of the forearm, 
dividing the radial and ulnar arteries. So long 
‘as the dislocation remained unreduced, no hemor- 
took place; but when the head of the bone 
was repl , the injured arteries bled freely. 
The head of the hone can usually be readily 
in the axilla, at its anterior and under part; 
arm is lengthened to the extent of about an 
the forearm is usually somewhat bent, and 
are often numbed, in consequence of 
the pressure of the head of the bone on the — Fig. 274—Subglenoid Dislo- 
axillary plexus. The elbow is separated from 
the trunk and carried somewhat backwards. If 
the faa fon. re ee fe a, i 
ascertained, as r directs, by rai 
ible. On looking at the a fro 


border of the pectoralis major, for: t fold, lies 
lower than on the opposite side, and if the circumference of the shoulder be 
measured by a tape passed under the arm, it will be found to be greater on 
the injured side (Fig. 274). 
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Specimens in the different London Museums, thirty-one are 
amubeoracoid, and that, of fifty recent cases of which he has cog- 
iT ir were of this form. Next in order of frequency comes 
and then the subclavioular, which is rare. I believe that the 
as it were, an exaggerated degree of the subcoracoid; the 
@ same force, whether mechanical or muscular, which has 
the head of the bone to the inner side of the coracoid pro= 

‘it upwards and inwards under the centre of the clavicle, 
ol head of the bone under the spine of the scapula is so 
Sir A. Cooper met with two cases only of it; several cases have 
at University College Hospital, which were reduced without 


of Injuries about the Shoulder.—In all cases of injury to the 
the patient should be stripped so as to show both shoulders, in order 
that the two sides may be compared. But little is to be learnt from the 
is , a8 different forms of injury may arise from apparently similar acci- 
‘The attitude of the patient is often characteristic; in all dislocations 
w is separated from the body and the patient leans towards the in- 
80 a8 to allow the limb to hang perpendicularly in its new axis; 
the elbow is close to the side, and the arm hangs powerless. In 

clavicle, the patient inclines the head to the injured side, and su 
ight of the arm by holding the elbow in the opposite hand. The 
moving the arm remains to some extent in all tions, in im- 
fractures of the neck of the humerus, and in fracture of the clavicle 
the ligaments; but it is entirely lost in unimpacted fractures of the 
the humerus, and in fractures of the clavicle about the middle, or 
by so much ies that the patient cannot be persuaded to 
Having ascertained this much, the Surgeon should stand behind 
np lace his hands over the shoulders in such a way that the 
ingers rest on the sterno-clavicular articulation and the 
on the spines of the scapulw, By ae the two aterno-clavic- 
lar articulations, he will at once recognize any dislocation or fracture of 
of the clavicle, He then moves his fingers steadily outwards 
the clavicles, until he finds the prominence that always marks the 
i Jar articulation on each side. In doing this, he will at once 
any fracture of the clavicle, and by comparing the acromio-cla- 
i articulations would detect any dislocation of that joint, The only 
injury that would escape detection in this way might be the fracture of the 
clavicle between the coraco-clavicular ligaments. Tenderness would, how- 
ever, be found which might draw attention to the seat of injury as the fingers 
over it, The fingers are now to be passed round the acromion, care- 
comparing it with fiat on the injured side, by which « fracture of its tip 
be dateutel. At the posterior part of the acromion process near its root 
is always a small tubercle of bone, which has not, so far as 1 am aware, any 
definite name. It serves to guide the | i hands symme- 
on the shoulders, and also is an excel from which to 

measure the length of the arm, Having this tuberele, t 
may be run along the spine, and any fractu uld be easily detected 
if not concealed by extravasated bl in fracture of the 
far, the Surgeon now 
» forefin, 
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4.1 ion by the following manipulation has been recommended by 
n all cases of subcoracoid dislocation: Seat the patient in a chair, 
and | | by his side; then flex his elbow to a right angle, and press it 

, 8 as le towards the chest; then, holding the elbow in one 

‘a ong ¢ forearm as a lever, rotate gently steadily outwards 
a distinct sense of resistance is felt; the elbow must be now brought 
forwards, or, in other words, the arm niust be raised, with a slight inclina- 
tion inwards; finally, the band is placed on the opposite shoulder, by which 
& movement of rotation inwards is impressed on the humerus. This method, 

as the result of the examination of dislocations produced on the 
ody, is so devised as to relax the tight bands of the capsule and to 
make the opening Esp This method has, in Kocher’s hands, been very 
esful even with dislocations; thus, he has successfully reduced one 
at three weeks, two at five weeks, three at seven weeks, four at three months, 
and two at four months, In one case, an old woman of seventy, with an 
dislocation eight weeks old, fracture of the arm took place, and 
impossible. This method has been found extremely suc- 

u dislocations at University College Hospital. 

Tf these simpler methods fail, or the dislocation be of old standing, it may 
be neceesary to have recourse to the in order to effect reduction. In 
applying these the scapula must be firmly fixed, the counter-extension being 
made by passing the patient's arm sarough aslit in the middle of a jack- 
towel, w! should be fixed firmly to a hook or staple in the wall. The 
extending force may then be applied immediately above the elbow; the 
Gestion being made slowly and steadily in the direction of the axis of the 
limb. The head of the bone should be directed to the glenoid cavit: the 

wre of the Surgeon's bands, so soon as it haa come on a level with it, 

this way dislocations of the humerus of many weeks’ or even months’ 

stauding have been successfully reduced; but in employing these powerful 

means, especially under the influence of chloroform, the Surgeon should 

always bear in mind that, unless care be taken, serious mischief, even lacera- 
tion of the axillary artery, may result (p. 622). 

After « dislocation of the humerus has been reduced, the limb should be 
firmly fixed to the side for at lenst two weeks. It may then be put in a sling 
for another fortnight: and, at the end of a month, passive motion, with fric- 
tion, may be Saget Tf inflammation occur about the joint, recourse may 
be had to es nnd evaporating lotions. 

After reduction, there is a tendency for the head of 
upwards and outwards under and against the acromion, owing evidently to 

deltoid and coraco-brachialis muscles not being terbalanced in their 
actions by those that have been separated from | of the bone. 

Compound Dislocation of the Head rare uccident. L 

: downwards— 


the patients did well. In it, even t! 
better not to amputate if the axilla 
limb may be saved by reducing the bor 
treated according to the rules laid di 
If the axillary artery be raptured, eit 
and middle coats, obstruction 1 
ensue, and amputation must be 


imp 
Rupture of the Acillary Artery and 
riam, peal but Grtinately rare, ‘ 
You L—41 





ACCIDENTS IN REDUCTION OF OLD DIsLocaTIONS. O43 
oe the axillary vessels and nerves, and avulsion of the 


So Appr has occurred in the practice of many Surgeons of 
eminence. It has happened to Petit, Port, Larrey, Bérard, Denonvillters; 
and others. The surgical neck of the bone ap, to have usually given 
way; and the accident has not occurred so much from forcible extension, as 
the arm across the chest so as to tilt the head of the bone into 
place, when the shaft becomes exposed to fracture by pressure in a trans- 
verse re irection, Such an accident necessarily prevents all further attempt 
at Ie 
Fracture of the riba, by the pressure exercised against the wall of the chest, 
to have occurred in some cases, 
extravasation of a large quantity of blood into the areolar tissue of the 
axilla has oecasionally reesey without any evidence of the rupture of one 
of the main vessel. “ In these cases the swelling has gradually subsided 
under the employment of ordinary treatment, by rest and evaporating 


: “contrite i gated OSes pier 
in the axilla, may ther from the pressure ie Surgeon's 
heel—as in a case pie by Hamilton, in which an attempt was aise to 
reduce a dislocation of old standing by this means, the earner uafortu- 
forgetting to remove his boot, and thus contusing and lacerating the 
artery—or from the humerus having become adherent to the vessel, and 
it when torn away. The instances on record of laceration of the 

lary ,and the consequent formation of a diffuse traumatic anewriam 

in the axilla, in the reduction of old dislocations, are so numerous—there 
being at least twelve cases in the records of surgery—as to act us a warning 
te the Surgeon not to employ too much force. : 
In the great majority of these cases—in at least ten out of the twelve—the 
traumatic aneurism appeared immediately after the employment of 

and long-continued extension. In the remaining two instances, the 
aneurismal tamor did not appear until after the lapse of some time, In 
Dapuytren’s case a woman, 60 years of age, had reduced « dislocation into 
the axilla of six weeks’ standing. Two or three months after this, a tumor 
Sppeared in the armpit. This was mistaken for an abscess, and opened ; 
arterial bleeding ensued, and the patient died on the eighth day, from 
secondary hemorrhage. In Nélaton’s case the patient, also an old woman, 
had a sul id dit io ich w sily red ut an anenrism 


the futal mistake was 
lla—the same was done by 
the tumor for an emphyse the result being of 
In cases reported by latner, and Leudet, 
it ient surgical 
treatment, and in every instance proved « giving way, and 
secondary her ensuing. Sir @ case that occurred at 
the Neweastle Infirmary, in which the 
‘were torn, and immediate amputation 
subelavian artery has been ligatured. All 
to Gibson, one to Blackman, of Cinc’ 
them fatul by secondary hemor: 


in which recovery took place. in Settee ; 
What Treatment should be adopted in this distressing accident? If the 
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to be complicated with fracture of the articular 

In these cases, indeed, it is only by an accurate acquaint 

the normal relations of the osseous points, and by « comparison 
those of opposite sides, that the Surgeon can detect the true nature 


of dislocation of the’ elbow-joint are very numerous, either 
of the forearm or only one being displaced. 

1 Bones.—The most common dislocation is that in which both bones 
are thrown Backwards, without fracture of the coronoid process, In rare 
cases, however, this process may be broken off. ‘This injury is readily 
ph by the projection backwards of the olecranon, carrying with it 
the tendon of the triceps. The articular end of the humerus also can be 
felt proj in front of the elbow. When the coronoid process is not 
broken off, it is fixed against the posterior surface of the humerus, the fore- 
arm being pevaorably placed in its new position. In the rare cases in which 
this process is fractured, there is great mobility about the joint, and crepita- 
tion may be felt as the arm is drawn forwards. 

p jon of both bones Forwards can scarcely occur without fracture 
of theolecranon. Rare ns this accident must be, there are at least five cases 
on record Colston, Lana, Velpech, Canton, Forbes, of Philadelphia, and 
Date, in which the bones have been so displaced without this process being 
broken. In this injury the elongation of the forearm, the projection of the con- 
dyles of the humerus, the presence of the sigmoid notch in front of the arm, 

id the depression of the posterior surface of this bone, render the diagnosis 
aides ra one case at eee ales asia Lit injury 
wos y the patient, a man 2 rs of , 3] ing on the pave- 
ment and falling on ial. Tn this hese the albeve va much bear 
it could be brought to a right angle, and straightened considerably. The 
forearm was three-quarters of an inch longer than its fellow. The condyles 
of the humerus were on a level with the olecranon; the tendon of the triceps 
was very tight; and the sigmoid notch could be plainly felt on the forepart 
of thearm, The head of the radius could also be felt in front of the humerus, 
Tu the case recorded in the Lancet, 1872, by Date, of Crewkerne, the dislo- 
cation was forwards and outwards, so that the head of the radius lay outside 
the external condyle. At the same time, the epiphysis at the inner condyle 
was separated, When the olecranon is broken off, there are elongation of the 
forearm and great mobility, but the detached fragment can be felt behind 
the hameros, 

‘The Lateral dislocation of the bones of the forearm is almost invariably 
incomplete; either the head of the radius hitching against the internal con- 
dyle, or the ulna coming into contact with the external one, Complete 

location of the bones of the forearm is excessively rare; the only 
instance with which Iam acquainted is a luxation outwards, reported by 
N of which he has given a woodcut. é 

‘The ulna or radius alone may be displaced; and in some cases both bones 
are dislocated, but in opposite directions 
2, Vina.—The only dislocation to whic 
in a direction Backwarts, Although this displacement may occur in an 

u cated form, it is more frequently asso more or less dislo- 
of the head of the radius. When it ocx may be recognized by 
the Ravpesps of the olecranon backwar the radius 
being felt a ea inabien or ne novem 
pronation and supination, In some extre 
_ cess is fractured ut the same time, causi 
rence of the dislocation, with crepitus, 


of 
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$, Radius—The radius alone may be dislocated forwards, backwards, or 
outwards, The dislocation Forwards is by far the most common, In the 
many instances of it that I have acen, it has resulted from a fall on the palm 
of the hand, by which the lower end of the radius is driven bagkwards, while 
the upper end is tilted forwards with the whole force of the leverage of the 
bone, and in this way, rupturing the annular ligament, is thrown against the 
external condyle, si F this displacement are the following. The 
forearm is slightly flexed, and in a mid-state between pronation and supina- 
tion; any seenes completing the latter position oceasions great pain, as 
does also the endeavor to straighten the arm. The elbow can be bent only 


} 


Pig. 279.—Dislocation of the Radius forwards; Deformity of Outer 
Side of the Arm when Extended, 


Fig. 280,—Porition of the Bones in an old Unretaced Distocation of the Radius forwards. 


to an obtuse angle, in consequence of the head of the radius being suddenly 
brought up against the lower end of the humerus, against which it strikes 
with a sudden shock (Figs. 278, 280). On rotating the radius much pain is 
experienced, and the head of the bone can be felt to roll on the forepart of 
the humerus, the external condyle of which projects unnaturally, with a dis- 
tinct hollow beneath it where the head of the radius should be The hand 
and arm can be fully pronated, but cannot be supinated more than half-way, 
The whole of the outer side of the arm is deformed, being carried somewhat 
upwards (Fig. 279). The rupture of the annular ligament in this disloca- 
tion makes it very difficult to keep the head of the radius properly fixed, so 
as to prevent a recurrence of the displacement. 

Tn some cases, and indeed not untrequently, there is incom disloca- 
tion of the radius forwards, arising either from falls upon the or from + 
violent twists of the forearm, In these we have the preceding signs, though 
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sre the radial side, will enable the Surgeon to distinguish the true nature: 
injury. * 

The of these eases is simple, and in accordance with general 
sea Reduction, which is readily effected, must be maintained by 
ves pela ae of antero-posterior splints of sufficient length to take in the 

Compound Dislocation of the Wrist, without fracture of the bones of the 
forearm, is a rare accident. In one such case which came under my care at 
the Hospital, in consequence of Spiny inflicted on the arm by machinery, 
the hand was thrown forwards, the radius projecting backwards, and the soft 
structures on the palmar aspect of the joint were so extensively torn through 
as to necessitate amputation. The Treatinent of such a case will depend om 
the amount of injury done to the soft parts. If thee be not very extensively 
injured, an attempt may be made to save the limb; but if they be widely 
torn through, the arteries and nerves lacerated, and the tendons perhaps 
hanging out, amputation will be required; this occurred, and the operation 
wus performed, 2 the ease to which I have just referred. This will be 
rendered more esrb if the hones of the forearm be comminuted as well. 

Congenital Di ition of the Wrist may take place either forwards or 
backwards. The limb is in either case greatly deformed. The bones are 
shortened and altered in shape, more especially the lower end of the radius, 
‘The muscles are also shortened, the extensor tendons forming a sharp angle 
as they pass over the carpus. 

Distocarioys or Since Boxes or rae Carrus are by no means frequent. 
‘The bone that is most commonly displaced is the Os Magnum, This accident 
usually happens from falls, in which the hand is violently bent forwards, in 

uence of which this bone starts out from its articulations, projecting as a 
round hard tumor on the back of the wrist opposite to the metacarpal bone of 
the middle finger. It may be readily reduced by being pressed upon while at 
the same time the hand is extended. There is, however, a great tendency 
for this bone to slip out again, leaving considerable weakness of the joint ; 
so much so that in two cases recorded by Sir A. Cooper, the patients found 
it necessary to wear artificial supports. 

The Pis! Bone is occasionally dislocated upwards. In a case under 
my care it was displaced by an effort to lift a heavy weight, and drawn up 
the arm to a distance of nearly an inch by the flexor carpi ulnaris. 

A ease some time ago occurred to me, at the Hospital, in which the Semi- 
Tunar Bone was dislocated. The patient had fallen from a height, injuring 
his spine, and doubling his right hand under him, On examining the wrist, 
asmall, hard tumor was felt projecting on its dorsal aspect; it readily dis- 
appeared on extending the hand and employing firm pressure, but started 
up again so soon as the wrist was forcibly flexed. It was evident that this 
bone belonged to the first row of the carpus, articulating with ie 
and from its size, its position towards the radial side of te carpus, and its: 
shape, which could be very distinctly made out through the int ts, 
there could be little doubt that it was the semilunar bone. of 
Brighton, has related a case in which the semilunar bone was dislocated 
SSH: s0 that it projected upwards and forwards between the radius 
and ulna. 

Disocations or THE Mrracarra Boxes.—The Metacarpal Bones may 

ibly, srs very rarely, be dislocated from the carpus, This acide 
appens weually to a single metacarpal bone, which, in consequence of some 
extreme degree of violenee, is forced out of its bed and is thrown backwards 
on the carpus. Most frequently, this accident is the result Reene: and 
shattering of the hand by gunbarrel or powder-flask explosions, and in such 
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the metacarpal bone of the Thumb is the one that commonly suflers, 
| being also usually compound, and complicated with fracture 
and extensive palmar laceration. Dislocation of the metacarpal 

thumb, Osea is rare, though the articulation between this 
bone and the palanbee pears at first not to be of a character to resist 
much external vi on is is Gages owing in a great measure to the 
Frei gpla enenvncha bons. sper fe caoes iniwhichiais 
upon its as it most juent is, as well as to 
etna oferty is ey a bone, Laven paid of the 


cater the thomb fh has been observed to take 
the latter being the most common, The 
extension being made from toe thin fy, means of aence 


te ad round the first Pialanx: 
t to the metacarpal bone of the thumb, those of the Index and Middle 
Fingers paddle sed liable to dislocation backwards: sometimes complete, at 


ip! 
ighe acquainted with any case on record in which all the metacarpal 
bones have tes dislocated from the carpus. The annexed engraving ( 
283) is from a cast in University College Museum, taken from a patient in 
the |, in whom I believe that this accident must have occurred ; 
hand being thrown forwards and shortened, and the carpal bones forming a 
rounded and conver prominence on the dorsum of the metacarpus. e 


Fig. 288.—Dislocation of the Metacarpus, for- Fig. 284.—Dislocation, back wards, of the 
wards, from the Carpus, Proxiwal Phalnox of the Thamb. 


convex appearance of this corresponds with the outline of the carpal bones, 

and differs so yey remarkably from th ave aspect of the lower end of 

the radius and ul ¢ rpal dislocation (Fig. 282), that, 

I Think ther ean be little doubt ns to the nature of the injury sustained by 
lent. 


tions of the carpal bones; splints of suffi 
petreiacrliss, reduction, in c der 


Distocarions or 10: Meracanr 


uced by falls on 
the hand, and ‘are met with at all ages ; ae Sonsinal in the young adult, 
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time; the joint being swollen and tender; the patient can ily bend it, 
but iba setter 3 fally or bear any Abed it. ert eeddition is 
especially via 3H be troublesome and chronic if the patient bet pane 
his general health be otherwise deranged, and requires rest and coun- 
ter-irritation, with an anti- ic treatment for its remedy. In Compound 
Dislocation of the phalanges bone should be pati et finger sup- 
ported by a gutta-percha splint, and the wound dressed lightly. some 
causes it is necessary to remove the projecting end of bone ree this can 
ey be done; ankylosis then results, a sufficiently useful finger 
ing 


DISLOCATIONS OF THE LOWER LIMB. 


DisLocarions or me Petvis.—It often Sete that, in Caer sd by of 
severe blows upon or compression of the pelvis, the Symphysis of the Pubic 
Bones, or more frequently the Sacro-iliac Articulation, is displaced. Here 
the nature of the injury is indicated by the deformity that results; and the 
same treatment la ey ‘as in fracture of the pelyis, with which these 
accidents are commonly associated. 

‘The Coccyx is sometimes violently bent, and almost dislocated forwards by 
falls; or it may be forcibly bent backwards during violent parturient efforts. 
‘These accidents may be remedied by manipulation through the rectum ; but 
are apt to be followed by that painful neuralgic affection Coccydynia, 
described at p. 578. 

Distocarions or THe Femux,—Notwithstanding the great depth of the 
acetabulum, the complete manner in which the head of mde ree is 
received into its soritsvithe firmness of the capsular ligament, the great 
strength of the mi that surround and support the joint, dislocations of 
the hip are more frequently met with than these of many other joints that 
appear less perfectly supported. ‘This is doubtless in a great measure owi 
to the action, on the head of the femur, of the great length of leverage of 
the thigh-bone itself when external violence is applied to the knee, and of 
the whole of the lower extremity when the violence is applied to the foot. 

Dislocation of the hip-joint occurs chiefly in young or middleaged adults. 
In very old people, tracture of the neck of the femur will commonly be 
duced by the same violence that would have displaced the head of the bone 
at an earlier age. In children dislocation is rare, as the shaft generally 
gives way. Yet it does retag? even at a very early age, Two cases have 
occurred in my practice at the Hospital. In one the bone was dislocated on 
the pubic bone, in a child « year and a half old; in the other on the dorsum 
ilii in a boy of six. 

‘The different forms of dislocation of the femur were described with great 
clearness and precision by Sir A. Cooper, according to whom the head ig 
most commonly thrown upwards and somewhat backwards, au as to |) 
on the slightly concave surface between the acetabulum and the erista 
resting on the glutzeus minimus, and having the trochanter tu 
(Pig. 287); or the head may be thrown downwards into the ea 
lying upon the obturator externus muscle (Fig. 289); or forwards and 
upwards upon the horizontal branch of the pubic bone under the psoas and 
iliacus muscles, to the outer side of the femoral vessels (Fig. 290); lastly he 
deseribed a variety in which the head of the bone was supposed to be thrown 
backwards into the great sciatic notch and to rest upon the pyri 

Fig. 288). It has, however, since been shown that the peculiar of 
tis form are due, not to the head of the bone sinking into the bat to 
the relation of the neck of the femur to the obturator internus mt 
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‘The classification ely iven by Sir Astley Cooper has been of late 
years slightly modified ce with the more accurate knowledge we 
possess of the various forms of dislocation of the femur. It has been 
ents on the dead body that the most important structure in 

; of dislocation « the hip-joint is the ilio-femoral 
of Chicago, Busch, Von Pitha, and, more recently and fully, Bigelow, 
insisted on an exact knowledge of this important ligament as consti- 
the basis of « correct understanding of the mechanism, not only of the 


Dislocation of the head of the thigh-bono, nooording to Axtloy Cooper's olnssifioation, 
Pig. 287—Upward and Pig! 288,—Backwards Fig. 230.—Downwards Fig. 290.—Forwants 
somewhat Backwards, toward Solatie Notch, into Foramen Ovale, and Upwards on 
om Doraum Ui. the Pubio Bone. 


body 

t aK ind the joint 
ment and the obturator internus 
rr ion and to fix 

the dislocation 

The ilio-femoral 
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otherw: 
say pbacacle svialos from muscular conti 
of I its. In manipulation force is avoided, the Sur- 
being to. nx the ligaments which offer a mechanical obstruction 
wi to disentangle the head of the bone from its abnormal 
by impressing on it various rotatory movements, each adapted 
the particle ease, to bring it buck into the acetabulum. ‘by home 
je menboned ty ippocrates. ‘The earliest modern description is ili 
Anderson, Surgeon, of Leith, in the third volume of The Medical and 
sophioal Commentaries for 1775, He describes two cases: one of allocation ion 
on the foramen ovale in a man, the other « dislocation on the dorsum illi in 
pret Tn the first case the Lay had beon used ineffeetually several times, 
“Tacque” ing, their uae was discontinued. Mr. Anderson 
eae convinced that attempting the reduetion in the common method, 
) the thigh extended, was improper, as the muscles were put upon the 
Sree the tee af ba is perhaps sufficient to overcome any extension 
ele aaa ringing thigh to near a right angle with the 
which the mais would be greatly relaxed, I imagined the reduo- 
it rere y take place, and with much lees extension. I raised 
angle with the trunk, and, with my right hand at the 
ham, taid hold of thigh, and made what extension I could. At the 
same time that I did this, with my left hand at the head and inside of the 
I, emer it towards the acetabulum, while my right gave the femur a 
-cirewlar turn, 80 a8 to bring the rotula’ inwards to its natural situation, 
ad at the second attempt it went in with a snap. 
__In the second case the reduction w: ll the eighteenth day 
after the accident. The patient was laid across the bed, and the thigh raised 
aa to form an acute angle with the trunk. In thi ti he knee of 
‘the dislocated limb lay considerably over the sound thigh, “Considerable 
extension was then made; with my left hand I laid hold of the middle of. 
‘the leg, which I oak inwards. By this the femur made a cireular turn, 
which its head towards the acetabulum, into which it went with a 
‘weusible noise” (pp. 426-428), 

Phe method was, h first distinctly advocated by Nathan Smith, in 
1831, and aztended Reid, of Rochester (U, 8. in 1851; but it was 
not until the publication of Bigelow's work that the scientific principles of 
sumipulation were fully laid down. ¢ no Surgeon would 
resort to extension by means of pulleys ina location of the 
without having first attempted reduction by manipulation. 

, extension by means of the btn till required, as by manipula- 
tion ‘cient force cannot be exerte: come those secondary causes of 
resistance that become developed in such cases. 

After-treatment.—The fact - e reduction being accomplished is ascer- 

comparing the bony points e limb with those of the opposite 
if they “pia A Jong splint: let bandage should 
to fix the thigh, and | kept in bed =p ae for « fort- 


t reunion of the ruptured place, 
ribe both methods of’ reductio jon with each of the 
forms of dislocation of the hip. 
| Dislocations, or Disl 
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after the accident the limb is almost invariably extended either in lifting 

the it or in placing him on his back. The ilio-femoral ligament being 
, and consequently the neck of the femur being more or less firml: 

|, the head moves upwards as the limb is extended till it comes to lie 

the muscle in the position shown in Fig. 292, the obturator internus 


Pig. 291,—Pelvis and Head of the Femur, Pig. 202—Pelvis and Head of Femur, 
with obturator internos in natural showing dislooation below the ten- 


position, (Bigelow.) don of the obturator, with seoon- 
dary displacement of the head up- 


words, and abnormal position of 
the obturator internus. 


now lying in front of the heck of the bone and passing over it, thus limiting 
cee nena upwards. ‘The injury to surrounding muscles is very vari- 
ous. Billard d’Angers found the gluteus maximus and medius lacerated 
and the gemelli torn, probably from the strain they had been subjected to 
from the position of the obturator. MacCarthy found the gluteus maximus 
not torn, but the bursa between it and the vastus externus was ruptured and 
filled with blood. The sheath of the great sciatic nerve was also distended 
‘with blood, and the nerve-fibres separated from one another. ‘The posterior 
fibres of the gluteus minimus were torn and the areolar tissue beneath the 
muscle filled with blood. The quadratus femoris muscle was torn completely 
in two, and the uppermost fibres of the adductor n us, and some fibres of 
the gemelli and obturator internus muscles, The capsule 
was perfect in front and above, but ton p . The 
tum teres had been torn a 


accom, ing drawing (I 
into Univeniity Collece How nual, 
few hours after admission, The dish 
difficulty by manipulation and show 

man was very restless before 
duced after the limb had been di 


‘The only muscle torn was the 
quadratus was slightly bruised, 
was also marked by a little ext 
of the head of the bone in its 
blood 
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80 that the limb lies flat, the Jambar spine will arch forw: 

‘slight flexion, the rotation inwards, and the adduction are all due to 
pesition in which the neck of the bone is held by the unyielding ilio- 
eel eanent flexion and adduction are easy because by approximating 

intertrochanteric line to the anterior inferior pubic spine they relax the 


the bead of the bone has eseaped below the tendon of the obturator 
we have the dislocation formerly described as into the sciatic notch, and to 
which the name of “sciatic” is etill usually applied. If seen jomediasely 
after the accident there may be extreme flexion and adduction, the dislocat 
limb crossing the sound thigh near the groin, but usually before the Surgeon 
sees the case the limb has been brought down so that the head has gone up 
behind the obturator. The symptoms then resemble those of the dislocation 
on to the dorsum ilii, Lian chiefly in degree. The inversion of the knee 
and foot is more marked, consequently the trochanter is less prominent 
than in the dislocation on the ilium; the shortening is very much less, as it 
is limited by the obturator internus in its abnormal posi- 
tion; it seldom exceeds an inch and is usually not so much. 
‘The position of the limb will depend upon the degree to 
which the thigh has been extended since the accident. In 
the erect position the weight of the limb brings it down so 
that the axis of the thigh may be directed across the sound 
knee, and the toes of the injured side may rest on those of 
the opposite foot. Thus it may closely resemble a dislo- 
eation on the dorsum ilii, the most im, nt difference 
being the small amount of shortening when the head has 
escaped below the tendon, By violent manipulation or 
extension the obturator internus may be torn, and the 
© location may thus be converted into one on the 


» is on its proper level; but if an attempt be made to nite the 


Ff 








rst a 

The Diagnosis of this form of dislocation is easy in pro- 
portion as the head of the bone lies high on the dorsum 
ili. The lower it is placed the more difficult does the 
detection of the displacement become, and the greater the 
risk of its being overlooked altogether, or mistaken for a . 

rain. In ordinary cases of fracture of the neck of the Fig. 294.—~Dirloan- 
thigh-bone, the eversion of the limb at once pyints out tion below the 
that the head of the bone is not dislocated on the ilium. Tendon. ~— Much 
‘The only severe injury of the hip with which the disloca- Inversion. (Big- 
tion upwards and backwards can be confound the —elow.) 
rare case of fracture of the neck of the thigh-bone, with inver- 
sion of the limb. Tn this accidelt, the increased mobility, and the existence 
of tus, will enable the Surgeon to effect the diagnosis. Should, how- 
ever, the case be one of impacted extracapsular fracture, with inversion, then 
the difficulty of diagnosis is undoubtedly great. A correct conclusion may, 
however, be arrived at by observing that in the fracture the flattened 
trochanter is approximated to, and is in nearly a perpendicular line with, 
the anterior superior spine of the ilium; whilst in the dislocation the tro- 
chanter is diagonally behind that process of bone, and the head of the thigh- 
hone ean be felt in its new situation by deep manipulation of the gluteal 


0. 
uction of Dorsal Dislocations by Manipulation—The patient must 
be laid upon bis back on « mattress on the floor and fully ansesthetized, 
the Surgeon standing on the injured side, There are two chief ways in 
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then steadily 
the abdomen, 


Fig. 207.—Dors) Dislocation, Reduction by 

Rotation, The Niinb has been flexed and ab- 

ducted, and it remains only to rotate it out- 

Payal fp A ag wards, and 40 to render the outer Branch of 

veep it lucted, the ¥-ligament tenes, ( Bigelow.) 

limb must os beslowly abducted, 

and finally rotated outwards by bringing the foot of the injured side over 

the sound leg. By this mancuvre the head is made to ve around the 

great trochanter, which is fixed by the outer branch of the Y-ligament, and 

to rise into its articular cavity (Fig. 207). Finally the limb is brought 

down parallel to the other, Bigelow has summarized the movements neces 

ey eu effect reduction this way in the following words: “ Lift up, bend out, 


Reduction “8 Extension, according to Sir Astley Cooper's method, is 
effected in the following manner: The patient, having been put under the 
influence of chloroform, is laid on his back upon a strong table. Onestaple 
should then be fixed in the floor near the head of the bed at the side corre- 
sponding to that of the dislocated limb, while another staple is placed in the 
wall at the foot, above the'level of the body, in a direct line with the axis of 
the limb, and about twelve feet from the other .The counter-extending force 
must then be made hy a jack-towel or a padded leather-belt passed between 
the injured thigh and the perineum, and fixed to the staple in the floor. The 
poll must now be attached to proper straps, or to a towel fixed with a 
clove-hitch knot immediately above the knee, at one end; the other extremity 

i in the Il, which should be so situated as to be 
continuous with the axis of the lower pa: the limb. The knee being 
then lightly bent and rotated inwards, traction is applied slowly and steadily 
until the head of the bone has bpyicached wenmseal lum, when the Surgeon 
rotates the limb outwards so that the he: to ita socket (Fig. 298). 

‘This method is seldom, if ever, required in re islocation. Should it 
be necessary, as in an old dislocation, ould be better to flex the thigh 
more thant shown in the figure a! ad been brought down as far 
ms ible by extension in the axi : 

of the Dislocation of the Obturator is 
effected by the same process of the form of the 
dorsal dislocation, t t that usually at once 
successful. Sir A. Cooper found great | luction of this 
dislocation, and he, Lisfrane and other 
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forwards than the femur backwards—but the result is the displacement of 
the head of the bone, and its being lodged directly backwards behind the 


2 Diocatlon 
Downwards, or Thyroid Dislocations, Cavaes,—This dis- 
location appears to be oceasioned by the limb being suddenly and peat: 
abducted, us by falls with the legs widely separated, in consequence of whi 
the head of the bone is tilted against the inner side of the capsule, and, rap- 
turing this, is thrown on the thyroid foramen. 

teal Anatomy.—The of the bone escapes by a laceration of 
the inner side of the capsule, where it is thin and membranous, The ileo- 


Fig. 800,—Thyroid Dislocation, Fig. 301,—Reduotion by Manipalation in Thyroid 
Di 


(Bigetow,) 


joontion. Rotation and Ciroumduotion In- 
wards of Hond of Femur. (Bigelow.) 


femoral ligament is untorn, and holds the root of the neck up while the head 
descends, passes comewhat inwards; consequently, the femur is flexed 
and abducted. The round ligament is torn. ‘Whe pectineus and adductor 

brevis muscles have been found to be torn in this injury. 
Symptoms.—The hip is flattened, and the prominence of the trochanter 
Sethe absent, or, indeed, replaced by a depreasion. The limb is length- 
by about two inches, advanced before the other, and considerably 
abducted (Fig. 300). The knee is bent and incapable of extension; the foot 
points forwards, but is sometimes slightly everted and widely sepa- 
its fellow. When the patient stands, the body is bent forwards, 
ition of the limb depen- 
nt of the tension of 
“bone may be felt in 
ee ees raised, the 

3 


4 it into a ndicular posi 
Gemisueitie tiation the boot 
and adducted, the knee b 
Reduction by traction may be don 
abducts it, then placing his foot v 
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jerks the thigh in the direction in which the head is required to go to reach 
the ce sear a foree is required, a towel may be put round the lower 
ie thigh, 
Papeduction by Extension is to be done in the following manner: The 
patient is laid on his back; the counter-extending girth, or towel, is then 


Fig, 302.—Reduotion by Dislocation into Thyroid Forawen by Extenston. 


placed round the pelvis and fixed firmly to a a next to the sound side of 
the patient. A padded girth is then to be placed between the perineum and 
the upper part of the dislocated thigh. From this, extension is made 
means of the tourniquet or the pulleys, which aro fixed to a staple at n litele 
distance from the injured side of the patient. Extension haying then been 
made to such a degree as to elevate the head of the bone from the depression 
in which it lies, the Surgeon passes his hand behind the sound leg, and, seiz- 
ing the ankle of the injured limb, presses it backwards and draws it 

the mesial line, taking care to keep the knee straight, and thus throwing 
the head of the bone into the acetabulum by the action of a long lever 


(Fig. 302). 

the fallowing are more rare forms of dislocation downwards: 

The head of the thigh-bone may be thrown directly downwards, 0 a8 to 
rest on the lower margin of the acetabulum, between the sciatic noteh and the 
thyroid foramen. Two cases of this injury have been recorded by Gueney, 

Camborne, and one by Luke. In it there is less eversion of the limb than 
in the thyroid dislocation (Fig. 303). Bigelow has pointed out that the head 
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thrown below the lower margin of the acetabulum, may: 

d; either backwards on the dorsum ilii, or forwards to the 

In extreme flexion, however, the head may pass down as 

1 LIC rept eeeely pene in the former case 
ev and in eer ae torts and in all cases fees ; fas 
bone may pass inl perineum, so as to It in its 
ind the scrotum, It has been known to compress the 

ive rise to retention of urine. The thigh is extremely 

out at a right angle with the body; and the toes may be 


Fig. 303,—Dirlocation directly Fig. 304.—Distooation downwards and 
downwards, (Bigelow.) inwards towards Perinoum, 


either inverted or everted—which is ascribed by Bigelow to the want of firm 
pester the trochanter in the perineum (Fig. 304). 

In the Reduction by Manipulation of these two rare forme of dislocation 
downwards, the thigh is to be bent and its head guided towards the socket. 
During this, the dislocation is sometimes converted into one of the thyroid 
or dorsal variety. In the dislocations downwards, vertical traction and slight 
inward rotation may be used ; in the dislocations downwards and outwards, 
traction upwards and inwards, with abduction and rotation outwards; in the 

lacement downwards and inwards, traction upwards and outwards. 
allied to these forms of dislocation is that in which the head of 
the bone bas been found thrown downwards and backwards towards the 
lesser sciatic notch. In these cases there is considerable shortening, but the 
ion of the limb appears to vary, In an instance that occurred to Keate, 
limb was abducted and the toes turned outwardy In a case reported 
Wormuld, the limb was turned inwards. Although the limb is described 
a8 shortened in these cases, Warren has related a case in which it was 


Dislocation Upwards, or Pubic Dislocation —The Cause of this disloca- 
tion is either direct violence applied to the bi f the thigh whilst the limb 
is ted ; or it arises from the patient a false step in walking, 
and suddenly throwing his body bac! ‘o avoid a fall, twisting 
and ‘ing the limb. 


it in preventing flex 
the ee femoris has also been 
related by Sir A. Cooper, Poupart’s | 
the pectineus and ad 7 
dislocation or by the direct injury 
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the thigh s0 as to relax the ilio-femoral ligament, and to bring the head down 
’ ibes; then abduct and rotate inwards to disengage it completely; 
tly, rotating inwards aud drawing on the thigh, carry knee 
inwards and downwards to anlar by the side of its fellow. 

With regard to the Reduction by Extension, Sir Astley Cooper advises 
that the patient should lie upon bis back with bis legs widely separated ; and 

counter-extension being then made by a girth carried between the 
perineum and the injured cys and fixed to a staple in front of and above 
the body, the pulleys should be fixed upon the lower part of the thigh, and 
the extension made downwards and backwards. After this has heen con- 
tinued for a sufficient time, an assistant lifts the head of the bone by means 
of a towel over the brim of the acetabulum (Fig. 307). 

‘The head of the thigh-bove may also be thrown under the anterior 
inferior spinous process, constituting the Subspinous Dislocation of Bigelow, 
‘There is shortening of the limb, which is everted, but less abducted or 
advanced than in the dislocation on the pubes. The head of the bone can 
be felt in its new situation. One peculiarity of this dislocation is that in 
some of the recorded cases the patient has 
able to walk immediately after the accident. 

explains this by the position of the 
‘Y-ligament over the upper part of the neck of 
the femur (Fig. 308). Reduetion of the disloca- 
tion is accomplished in the same way os in the 
pubic form. 

In the dislocations above deseribed the Y-liga- 
Seecateees dldvestion with or without ropiar» 

i i ition with or without rupture 

of the outer branch of the ligament, In! this 
dislocation the head of the bone leaves the socket 
‘on the outer side of the ilio-femoral ligament. If 
this be not ruptured, the dislocation is called by 
him anterior oblique: in it, the thigh lies across 
the upper part of the corresponding limb, and is 
firmly locked in that position, with much shorten- 
ing and some eversion. Reduction may be effected 
by extension of the limb and ine: circumdue- 
‘tion across cn sophyels with pie eeeaniy 
necessary to dislodge the head of the bone. By pig. 308 —Subspinour Dislo- 
inward rotation, the head of the bone is thrown shoe The yfiganent a 





_ on the dorsum, F stretched across the Neok of 
In the true supraspinous dislocation, the outer the Bone, which lies benoath 
branch of the Y-ligament is ruptured: the limb it, (Bigolow.) 
is shortened and everted. In a case related by 


Cummins, the limb was shortened three inches, Reduction may be effected 
cireamduction inwards and eversion, by which the dislocation is rendered 
, and may be then reduced as already directed. 

Dorsal Dislocation may occur when, in dislocation on the dorsum, 
the outer branch of the Y-ligament is broken: the integrity of this portion 
being necessary for the inversion of the limb. 

Dislocations of the head of the thigh-bone occur when the 

Y. t is wholly ruptured, The displacement may take place in any 
of the above-described directions, but the characters are inconatant. 

Reduction of old Dislocations of the Hip-joint is attended not only with 

great difficulty, but with no small amount of danger. The probability of 

effecting reduction rapidly decreases with the length of time that the bone 
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double, the deformity, being symmetrical, is seldom recog- 
id begina to walk. The at nbe atiagtonaretio inet 
‘ed. The situation of the heads of the bones behind their 
wes the pelvis, when the patient is erect, to be tilted for- 
with it the last lumbar vertebra; to compensate for this, 
backwards in the upper lumbar and lower dorsal vertebra, 
© lumbar forms n very extreme curve, with its convexity for- 
unter is approached to the anterior superior spine 
of the bone may be seen on the dorsum the 
more or less adducted, and the toes may be 
the patient walks fairly well, but with a pecu- 
i done in the way of treatment, though 
recommended. Ifthe patient walks well, nothing is needed, 
but in some cases a properly constructed eal by Sted relief and increased 
steadiness, The beat apparatus is a firm, well-padded, metal belt, to encircle 
the pelvis between the trochanter and the crest of the spine. On each side 
jis is fixed a carefully moulded cap of thick leather to fit the displaced 
and trochanter; from the belt opposite the cap a steel rod may reach 
up to the armpit on each side, ending in a crutch to take a part of the 
of the body, and a properly fitted pair of stays attached to the rod 
also tend to support the trank. The object of the apparatus is to throw 
acertain part of the weight of the upper portion of the body directly on 
the displaced heads of the bones. The belt should be fitted to the child 
while it is lying down and some forcible extension is being made to the 
limbs, 90 a3 to increase the space between the trochanter and the crest of the 
ilium as much ag possible, and, if accurately made, will tend to maintain 
this in the erect position. 
OF THE PATELLA are not frequently met with. They may, 
eurenincsur in four directions, viz., outwards, inwards, edgewise or verti- 


1, The dislocation Outwards is the most common variety of the accident ; 
the bone being thrown upon the outer side of the external condyle of the 
femur, with its axis directed somewhat backwards and downwards, so that 

inner margin is directed forwards. The knee is flattened in front, and 
ds broader than usual; the patella can be felt in its new situation, and the 

form the quadriceps extensor are rendered tense, more especially 

the vastus internus; the leg is sometimes extended, but peste the 
nee is slightly flexed. jis aceident usually happens from sudden muscu- 
Jur contraction, especially in persons who are knock-kneed, 
ait has been occasioned by direct violence, driving the bor 
Most frequently the patella is on] 
rotation of the bone in the same directi 

Holthowse (Lancet, vol. ii., 1872) has 
eation of the patella outwards. The al 
aged seven, who had been admitted into 
ture of the left femur. Whilst putting 
the right patella was so displaced thai 

Se ost that egy hand ka 
“comp! ere was no inclin: 
that the condition had ex 
knees were affected. The boy 
and was not more liable to fal 

2, The dislocation Inwards 
this subject, is of opinion that 

Ta these lateral dislocations, 


it 
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tient on his back, bending the thigh on the abdomen, and raising the leg so 
as to relax the extensor muscles. The Si dian, by peeing cies at 
of the patella which is furthest from the middle joint, raises the 
odes, which, being tilted over the condyles, is immediately drawn into 
position by the action of the extensors. 

3. A remarkable form of dislocation of the patella is that in which this 
bone becomes twisted upon its axis in such a way that it is placed Vertically, 
one of its edges being fixed between the condyles, and she siber pesneene 
under the skin, and pushing this forwards into a distinct tumor. ae 
to Malgaigne, the outer edge is moat cummealy fixed in the intercondyloi 
notch; Streubel, however, who has collected 120 eases of dislocation 
patella, states that one-sixth of these were vertical dislocations, and in about 
two-thirds of these the outer edge was forwards. In some cases, as those of 
Woolf and Mayo, the bone has been turned almost completely round, the 
jell articular surface becoming partly anterior. The signs of this dis- 
location are evident, manual examination indicating the vertical displace- 
ment of the patella, with a deep depression on each side. The limb is com- 
pletely extended, flexion being impossible. 

‘This dislocation has most generally arisen from sharp blows or severe falls 
upon one silge of the patella, whilst the limb has been semiflexed, in. conse- 
quence of which the bone appears to have been semirotated, and fixed in its 
new position. Violent muscular contraction, however, conjoined with a 
twist of the leg, but without any blow, has been known to produce it in 
some cases, 

‘The Reduction of this displacement has sometimes been very difficult; in 
other cases it has been readily effected; whilst in two or three instances it 
has been found to be quite impracticable; Surgeons having ineffectually 
attempted, by means of elevators and the section of the tendons or of the 
ligamentum patella, to replace the bone, and the patient having ac 
died from septic su; para the joint, with the displacement unrelies 
‘The cause of this difficulty of reduction is not very distinctly made out; it 
is certainly much greater than can be Paani simple muscular con- 
traction, and may not improbably be owing to the aponeurotic structures 
which cover ie bone becoming: inet LQnem ane yan ler it, vin as Malgai 
supposes, to the superior of the bone being w in ie 
mae if psa of the muscles of the rae the employment of 
proper pressure upon the patella, do not sucéeed, reduction may be 
effected by the patient making a sudden and violent muscular AL ex- 
tension of the limb, or by attempting to walk. In other cases the bone has 
been readily replaced by bending the leg, and rotating it on the axis of the 
tibia, at the same time that the patella is preased into position, as Vincent 
recommends, Upon the whole, forcible flexion of the knee under an anss- 
thetic followed by sudden extension, while the projecting edge of the bone is 
forced into its | appears to have answered better than any other method, 
and will probably be seldom attended by difficulty, Should these plans not 
answer, I do not it would be advisable to have recourse to subeutaneous: 
section of the ten of the quadriceps extensor and of the | torn 

hich both these structures were di 


and the patient eventually died oe sup 

of the knee-joint; and in no case in whieh division 
‘to have facilitated reduction. 

rds can occur only in consequence of 

t, which is always accompanied 

int, requires the same treatment as a frace 
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ATIONS or TH Kxee.—This joint, owing to the breadth of its 

surfaces, and a aes strength of its ligaments, is seldom dislo- 

euch an accident happens, it usually arises from falls from a 

by the patient jumping from a ‘iage in motion. The 

il b ERs dlseaditnat 0: olther side, Sorwarde OF BANE 

ds. displacements, the joint is subject to a partial luxation, 

eres displacement of one or both semilunar cartilages, 

ae Rees aa the tibia are oth most aimee ier are 

eerie, are u) aceompanii certain degree of rota- 

tion of the outward. Thess dis lacoacte may either be ‘External or 

Internal. In the first, the outer condyle of the femur rests upon the inner 

articular surface of the tibia. In the other, the inner con iS is placed 

upon the outer articular surface of the head of this bone, In either case 

Knee is slightly flexed; there is a marked sulcus in the situation of the 

Hgamentam pel: the extensor muscles of the thigh are relaxed, and the 
deformity of the joint indicates at once the nature of the displacement. 

Tn these cases Reduction is always easy; indeed, it is occasionally effected 

the unaided efforts of the patient or by a bystander. It may be accom- 

by flexing the thigh upon the abdomen, then extending the leg, and, 

at the eine by & movement of rotation, replacing the bon in their 


bai posit 
eee ii maretibe 4 the at Nat ese 
comp! posterior ligament of the joint and the posterior cruci 
ment are torn, the muscles of the ham ‘tre scrotalisg tis limb is wicréeeed 
to the extent of an inch and a half or two inches, and is semiflexed; the 
head of the tibia can be felt in the ham, and there is a deep transverse do- 
in front of the joint immediately below the patella, 

_ 8. The dislocation of the tibia Forwards is of more frequent occurrence 
than the last accident. In it, the lower end of the femur is felt projecting 
into the ham, occasionally compressing the vessels to auch an extent as to 
arrest the circulation through the lower extremity, lacerating the a 

'stretching the muscles in this situation. The tibia projects forwards, 
ts head forming a considerable prominence on the anterior few 
with a deep jon immediately above it and the patella, 
dered more evident by the relaxation of the extensors of the thigh ; the leg 
‘is usually rotated somewhat inwards or outwards, and there is shortening to 
the extent of about two inches. 

‘These antero-posterior dislocations are very commonly incomplete. When 
this is the case, they present the same symptoms, but in a less marked de- 
gree, as those which characterize the complete displacements. 

In the Treatment of theze dislocations, extension should be made from the 
ankle whilst the thigh is fixed in a semiflexed position. When the leg has 
been drawn down sufficiently, proper manipulation will bring the bones into 
accurate position ; splints must then be applied, means taken to subdue local 
inflammation, and the joint kept perfectly at rest for two or three weeks, at 
the end of which time ive motion may be commenced. 

i ‘Dislocations of the kneejoint are more liable to serious 

complications than those of any other articulation. Not only are the liga- 

ments torn, and the muscles injured, but stretching, and perhaps laceration, 

of the popliteal vessels, followed by gangrene of the limb, may occur; or the 
injury may be followed by destructive inflammation of the joint. 

Dislocation of the Knee-joint is one of the most serious injuries 

to which the limbs are linble; the external wound being usually ey 

and accompanied by the protrusion of the condyles of the femur, 

of the soft structures in the vicinity of the joint. These 
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is an accident that occa- 

on the anterior aspect of the 
railway accident when the 
p seat. The symptoms 


red joint. When this is 
hep slightly when 
When the patient is seated with the knee flexed toa 
the foot firmly planted on the ground, if the tibia be 
end and moved backwards and forwards, it will be 

to be capable of a slight displacement backwards into the ham. 
Treatment consists in supporting the knee with a properly fitted ap- 
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ibula has occasionally, though very rarely, been dis- 
the application of direct violence. Boyer and Sanson have each 
case of this kind. One such case has occurred to me in my 
in a gentleman about 23 years of age, who, in de- 
slope covered with snow, fell with one leg bent forcibly 
he came down, as it were, in a ing posture. The 
ing surface, and re- 
permanently in its new situa’ The limb was somewhat weak- 
80 that the patient could not jump, but otherwise he suffered no 
inconvenience. The tendon of the biceps was very tense; and when I saw 
case, some time after the accident, its traction effectually prevented all 
attempts at reduction. 

OF THE ANKLE occur in consequence of displacement of 
the sstragalus from the bones of the leg, whilst it continues to preserve its 
“normal connection with the rest of the foot. These dislocations are almost 
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we must, in accordance with th 
‘accidents, in which the distal part is always said to be displaced from the 
proximal, look upon the foot as being dislocated from the leg, and not con- 
‘sider the tibia as being displaced upon the foot. The direction of the 
dislocation must consequently be determined by the position into whieh the 
pens to be thrown, It is necessary to 
eal of ambiguity occurs in surgical 
wi the same accident being described differently, according to 
the view taken of the part displaced. Thus, Sir A. Cooper speaks of the 
tibia as being dislocated at the ankle; whilst Boyer and others, regarding 
the foot as the part displaced, have described the same injury in directly 
terms, 


locations of the foot from the bones of the leg may take place in four 

viz., to either side, backwards, or forwards, In all cases, the injury 

to be occasioned either by the foot being twisted under the patient 

in jumping or ranning; or else by its being suddenly arrested by coming into 

‘contact with the ground whilet the body is carried forwards. But these 

twists or sprains do not necessarily occasion dislocation, and must not be 
confounded with that accident. 

‘The dislocation Outwards is of most arene occurrence. The inner 

malleolus projects forcibly against the skin, ‘The deltoid ligament is either 

ruptured, or the lower end of the inner malleolus broken off; there is a 

eheaeennxbors the outer ankle corresponding to a fracture of the fibula ; 

the sole of the foot is turned upwards and outwards, the inner side 
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touching the ground, whilst the outer edge is turned up. It is, in fact, 
mer¢ly a severe case of Pott’s fracture (Fig. 255). 

Tn the dislocation Inwards, which is a rare accident, and, according to 
Sir A, Cooper, much more dangerous than that just described, the fibula is 
not fractured, but the lower end of the tibia is splintered off, in an ob! 
manner from within outwards, The outer edge of the sole rests against 
ground, and the inner side is: turned uy 

The Reduction of these lateral tiplceent is readily effected by faa ed 
traction on the foot, while the leg is fexed at the knee in order to relax the 
muzscles inserted into the tendo Achillis; leg-splints with lateral foot-pieces 
mut then be put on, or Dupuytren’s splint eh be applied on the same side 
as the dislocation, opposite to that on which the eversion of the foot takes 


In the dislocation of the foot Backwards, the deltoid lij it is ruptured, 
the fibula probably broken in the usual situation, and the tibia thrown forwards 
on the scaphoid and cuneiform bones; the foot is consequently shortened, the 
heel rendered more projecting, and the toes pointing downwards, 

‘The dislocation Forwards, in which the foot is lengthened, and the tibia 
thrown upon the upper and posterior surface of the os calcis, behind the 
parepalas is an accident #0 rare as seldom to have been witnessed, although 


In the Treatment of these antero-posterior displacements of the ankle, trac- 
tion of the foot in neon direction, the leg fixed and flexed upon the 
thigh, will readily be attended by replacement; the application of lateral 


splints being afterwards sufficient to keep the parte in position. 
ecinegenlcotaneaoe division of the ead Achillis is plese 
Compound Dislocations of the Ankle-joint are serious and by no a 


eaceanet accidents, the displacement occurring in the same direction 
from the same causes as the simple forms of injury. . 

‘The Treatment of compound dislocations of the eae must depend 
to a considerable extent upon the amount of laceration of the soft parts, and 
the condition of the bones forming the arch of the joint. If the wound in 
the soft parts be moderate in extent, clean cut, anal with little bruising and 
injury to the bones, an attempt should be made to save the limb. This is to 
be done Led the assiduous use of antiseptics. There is no class of joint inju- 
ries in which this method has been attended by better success than in these. 
The details should be carefully attended to as given at 489 et ecg. 
Should antiseptics not be at hand, the case must be treated on ordinary 
principles, viz., oY rest on 2 splint, and application of ice or cold evapo- 
rating lotions. In many instances this i ian will suffice, and the 
a Fadi with a stiff but useful limb, the joint being only partially 
au ‘ 

If, however, the bones be projecting and comminuted, and the soft parts 
extensively Jacerated, the question of amputation will necessarily arise. In 
many cases, the operation may be avoided by adopting the treatment reeam- 
mended by Hey, of sawing off the malleoli, removing splinters of bone, and 
supporting the limb at the same time upon a M’Intyre’s splint. If the joint 
be still more seriously injured, the posterior tibial artery torn, or the foot 
greatly contused, and nad pels if the patient be aged and his constitution 

tered, recourse should be had to primary amputation. I believe that 
the disinclination on the part of Surgeons to amputate in these cases, greatly 
owing to the strong expression of pe he by Sir A. Cooper in favor of the 
attempt to save the limb, has in many cases been corich ti such an extent 
as seriously to add to the patient's danger. Secondary amputation may be 
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- 
necessary in consequence of gangrene, erysipelas, or extensive sup- 
ea 


De or THE AsTRAGALUs—The astragalus is occasionally dis- 
aced | ite connection with the bones of the leg above, and with those of 
tarsus below, being thrown cither forwards or rds, The displace- 
r far more frequently than that in the opposite direc 
tion. In the tion Forwards, the head of the bone may be thrown 
either outwards or inwards; but I do not think there is any evidence to show 
‘complete lateral dislocation of this bone can occur irrespective of dis 
c forwards; the so-called (tera? dislocations being displacements of 
bone ith twists to one or the other side. The ocala 
wards, with lateral inclination, may either be complete or.ineomplete. en 
it is the bone is thrown out of its bed on the calcaneum, and sepa- 
rated its connections with the malleolar arch above and the seaphoid 
in front, being forced in front of the tarsus, and lying Wee the seaphoid and 
bones. When the dislocation is incomplete, the head is se} 
acaphoid, and is thrown up on it, or on the external cunei! or 
bones, the body of the asi lus maintaining its connections with the 
arch and 08 calcis, ¢ dislocation Backwards is, I believe, 
i Tn the luxation backwards there is no rotation of' the bone, 
rown directly behind the tibia, in the space between it and the 
tendo Achillis. 
These dislocations invariably ae from falls upon or twists of the foot; 
‘more particularly when it is extended upon the leg. When the foot is in 
i , the lower end of the tibia cither breaks off on the application 
violence, or the head of the ustragalus ix forced out of the cavity 
and its bed on the os calcis; the particular kind of displace- 
# that occurs depending upon the direction in which the force is keting 
and in which the is twisted. And, as the foot is more frequently 
twisted the head of the astragalus is thrown outwards. Dislocation 
of the astragalus differs from dislocation of the foot in this—that when the 
foot ia dislocated, the astragalus, though thrown ont from under the malleolar 
arch, preserves its connections with the rest of the tarsus; whilst these are 
‘always broken through when the astragalus is the bone dislocated, even 
though it have not completely escaped from between the malleoli. 
> dislocation of the astragalus forwards, with twist of the boue inwards, 
‘is said to be of most common occurrence: I have, however, more frequently 
‘witnessed that form of accident in which the bi is thrown somewhat oul- 
words as well as forwards. In either case the ced bone fe inti 
tumor upon the instep, in the outline of w 
ean be distin read He out. hee this, 
to be on the point of bursti 
iccwants the foot is turned rates 


¢ hones, 
ventual 


i but seven recor 


majority of these there was di 








OF THE TARSAL BONES, 679 


rent in consequence of the outward pressure of the displaced 

mpt must be made to reduce the dislocation by the aid, if neces- 

division of the tendo Achillis; and, if this be effected, to close 

first sar eas bone ool Pte as 

|, the proper practice wi to remove the loosen ents, 

to dress the aa antiseptically, allowing it to heal by granulation. 

Tf the bone be irreducible, it is a question whether it should be left or dis- 
sected out. If it be left, the wound in the integuments will certainly extend 
by sloughing, the bone will inflame and become necrosed, exfoliating in 


Fig. 09—Disseotion of Foot in Compound Dislocation of Astragalus outwards, 


tient will recover only after a prolonged, tedious, and 

treatment. In these circumstances, therefore, it appears 

to me that the simpler and safer plan both to limb and life consists in 
enlarging the wound in proper directions, so as to dissect out the irreducible 
‘astragalus, and then bringing the articulating surfaces into contact, dressing 
the parts antiseptically, and trusting to the formation of a new joint between 
the tibia and the os calcis, So, also, if a simple dislocation of the astragalus 
becomes compound in consequence of the sloughing of the superjacent tense 
integuments, the exposed and necrosing bone should be removed in part or 
in whole, according to the circumstances of the case. If together with the 
dislocation of the astragalus, the foot be extensively crushed, amputation 
one, required either at the ankle-joint or at some conyenient part of 

6 leg. 


Distocations oF THE orner Tansar Bowes are of extremely rare occur- 
renee. Most of these bones, however, bh been fo luxated at times. 

h them the rest of the foot, are 

th ii situ under the mal- 

ced in either lateral 


and attempts at reduction f { in the ordinary way. 
Tf moderate extension fail in ¢ stio sel hus recommended 
r tibial tendon, 


effort of drawing off a tigh 
relaxing the muscles, and pi 
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The Seaphoid and Cuboid Bones have been dislocated upwards, in cnnse- 
Sea person jumping from a height and alighting upon the ball of the 
Tn these instances the limb is \d curiously distorted, the 
toes pointing downwards, and the arch of the instep being increased 
a Saag abe lass snpngh the peor of club-foot. 
wing ani ing the into position. 

The Taverna Cuneiform Bone hal meastanen been found to be dislo- 
eated. Sir A. Cooper mentions an instance of the kind. If reduction be 
not effected by pressing the bone into its position, no great evil appears to 
Lin to the patient, the motions of the limb not being seriously interfered 


Sometimes the tarsal joints are extensively torn open without any one 
bone being diatinetly di ted. I have seen this happen to a young man 
who caught his foot between the spokes of a revolving wheel; the foot was 
violently bent and twisted, and all the tarsal joints more or less torn open, » 
80 a8 to necessitate amputation. 

Distocation or THE MeraTarsat Bowns, though excessively rare, from 
the manner in which these bones are locked into the tarsus, and retained by 
short and strong liguments, yet occasionally ocours, Instances are record: 
by Dupuytren Smith: Liston mentions a case of luxation of the meta- 
tarsal bone of the great toe from direct violence; and Tufnell records a case 
of Juxation downwards and backwards of the inner three metatarsal bones, 
from a fall upon the leg by a horse rolling on its rider. Two cases have 
occurred in my practice, in one of which, by the pressure of a “turn-table” 
‘on @ railway, the outer, three metatarsal bones are dislocated downwards, 
In the other, in consequence of « horse falling and rolling on its rider, there 
were a compound dislocation of the first and a simple dislocation of the 
fourth metatarsal bone. The question of amputation will always present 
itself in these cases, and must be determined on general principles, by the 
age of the patient, and the extent of lary to the soft parts. 

Luxations of the Phalanges of the Toes but rarely happen, and present 
nothing special in nature or treatment. 
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turbance of the functions of the brain constituting concussion has been due 
to actual though slight lesion of its substance. In some cases, the vessels of 
the brain and its membranes have been congested. In others, again, por- 
tions of the cerebral substance, varying in size from minute points to patches 
an inch or more in diameter, have disin ted and more or lest 
mosed. In the more severe and fatal cases of concussion of the brain, the 
cerebral substance is ecchymosed in a punctiform manner or disorganized to 
a great extent; in fact, in these cases the characteristic signs of contusion of 
the brain become apparent. 

‘The Signs of concussion vary according to the severity of the injury to 
the brain. In the slighter cases, the patient may merely feel giddy and con~ 
fused for a few minutes. In others, consciousness is not |, but the 

tient feels faint and weak, and is unable to stand. In the more severe 

rm—in that degree, indeed, which usually accompanies any severe injury 
of the head—the surface of the body becomes cold and pale; the tempera- 
ture falls to 97° F., or even to 96° F., if the accident has occurred in cold 
weather; the sufferer is motionless and insensible, or answers only when 
spoken to in a loud yoice, relapsing again into speedy insensibility, or rather 
id airs aia jae pulse is para the Se jiration a slow and shallow ; 
the ils are usually contracted, but may ilated, and general respond 
to jaases of Ii i and the tiseeeare usually relaxed ; the limbs are 
flaccid, and muscular power is impaired or lost. x this condition, which 
is the first stage of concussion, has lasted for a few minutes or hours, accord 
ing to the severity of the shock, the second stage comes on; the circulation 
gradually reéstablishing itself, the pulse becoming fuller, and the surface 
warmer. As reaction becomes fully established, the temperature rises lightly 
above the normal standard, the degree of elevation being in proportion to 
the severity of the concussion. In slight cases the thermometer will rise to 
99° F. or 99.5° F., while after more severe injuries it may reach 100° F., 
ete which point it seldom passes in cases of simple concussion. About 
this time the patient very commonly vomits; the straining heaped.) 
this effort a rs to be of service in stimulating the heart's n, 
driving the blood with more vigor to the brain, thus tending to restore its 
functions; and we accordingly find that, after vomiting, the sufferer 
rallies. In the more severe cases, the symptoms that have just been deseril 
are 20 strongly marked that the patient appears to be moribun 
tion of all nervous and physical power being complete, the surface 
cold and clammy, as in death, the eyes lass, the papi either cont 
or widely dilated, the pulse scarzely perceptible and intermittent. In this 
state the patient may lie for hours, recovery being slow, and the concussion 
merging into some other and perhaps more serious affection of the nervous: 
centres; or, indeed, in some cases, speedily terminating in death, apparently 
y failure of the heart’s action, But it may truly be said, that every case 
of concussion in which unconsciousness, though but momentary, has been 
produced, is a most serious one. Any remote evil consequence in the form 
of secondary cerebral disense may possibly ensue, if once the brain sub- 
atance haye been so severely shaken ag to render the pati i 
even though the insensibility last but a few minutes. Al 
to be closely watched and carefully managed for month ie the injury, 

‘The Terminations of concussion are various. We have already seen that 
in some cases this affection may speedily end in complete recovery ; 
slight headache, some degree of giddiness, confusion of thought, aud inapti- 

le for mental occupation, may lust for a few days before the mental powers: 
are completely reéstablished, In these it is probable that no edarse lesion: 
of the brain substance has taken place. In other cases, the concussion may 
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: ‘terminate in death, and in these it will always be found that distinct 
oes laceration of the brai SAGER SSE Between these 
: ti are eeveral intermediate states. Thus, recovery may be com- 
>| ently irritable state of brain oer be left; the patient, 
th ayeble.cf t the ordinary duties of life, becoming readily excited by 
excesses in diet or in the use of stimulants, or by mental emotion, 
Ty of an inordinate intensity, Individuals thus affected, suffering 
from a preternatorally irritable brain, sometimes die suddenly in the course 
"a few months, or a year or two, after the receipt of the injury. 
In other cases the recovery continues incomplete; although the patient 
be enabled to follow his usual occupation, and to mix in the ordinary 
c s of life, yet his state is precarious, the brain being liable to the occur- 
ce of inflammatory disease on the slightest exciting cause, In such cases 
as these, there is frequently a certain degree of impairment of mental power; 
the memory failing either generally or in certain important points, as with 
reference to dates, persons, places, or language. The speech is perhaps indis- 
nnd stuttering. Impairment of vision is a yery common consequence 
of injuries. Asthenopia, with perhaps squinting or paralysis of th 
eyelid, be left. The hearing may be impaired, or noises of variou: 
‘set up in the ears, Epileptiform convulsions occasionally occur; sometimes, 
eae roatibat is recovering his consciousness, he may be seized 
fit: but more commonly the convulsions do not come on as a primary conse- 
bot rather asa remote secondary result of the brain injury. There 
I inutic muscular and of virile power, especially, as 
le jury has been inflicted upon the back of the 
|; and Holberton has noticed that, when the medulla oblongata bas been 
pain te piles may continue preternaturally slow—an observation which 
T have several opportunities of confirming in injuries both of the 
medulla, the pons Varolii, and the crura cerebri. For 
occur, it is by no means necessary that the original local 
been severe. In some cases, the whole nervous system appears to be jarred 
and concussed without any wound or apparent sign of external injury to the 
head. At first, the symptoms of concussion are but slight, perhaps even none 
are aod the sufferer congratulates himself on his escape; but 
ly impairment of nervous power, manifesting itself in one or other 
‘ im just mentioned, comes on, and the health continues broken 











Tn other cases, again, the symptoms of concussion may gradually terminate 
in those of compression; and not unfrequently the reaction that comes on, 
; ig beyond the bounds that are necessary for the reéstablishment of the 

functions of the brain, terminates in inflammation. Hippocrates 
truly obeerved, that no injury of the head is too trivial to be despised, or too 
to be despaired of. 











serious | 3 
2. Comrresstox or THe Braiy.—This is a common condition in injuries 
of the head, arising from a great variety of causes: from the pressure of a 
of of extravasated blood, of inflammatory exudation, or of pus 
ed within the skull, or from a foreign body lodged there. In whatever 
way oceasioned, however, the symptoms, although presenting some differences, 
are tolerably constant. ‘The patient Jies in a state of coma, stupor or lethargy, 
being eratacd more or less completely, heavy and drowsy, or insensible, 
mane ing eben spoken to, or only when addressed in a loud voice, and 
hi at the same time. The breathing is carried on slowly and 
» With a stertorous or snoring noise, and usually a peculiar blowing of 
The stertor appears to be owing to paralysis of the yelum pendu- 
Jom palati, which, hanging down as an inanimate curtain, is thrown into 


ia i 
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vibrations during expiration by the passage of the air across it; the disten- 
tion of the cheeks and blowing of the lips are due to the muscular ysis 
of these parts, One or both pupils are dilated and insensible to ; the 
pulse is full, often slow—in fact, a full, slow, labored pulse is one of the most: 
marked features in these cases; the feces pass involuntarily from 
of the sphincter ani, and the urine is retained from paralysis of the i 
the skin may be cool, but in many cases, on the contrary, is rather hot and 
ees répiring; the temperature may rise to 106° FL Not unfreqi 

luring this condition of stupor violent fits of convulsions may oceur. This 
state of coma i ected complicated by symptoms of inflammation ; am 
unless the cause that produces the compression be removed, it usually termi- 
nates speedily in death, the patient gradually sinking into more co 
unconsciousness, and dying in an apoplectie condi Tn other, but much 
rarer cases, the coma may continue almost an indefinite time, for many weeks 
or even months, until the compressing cause is removed, when the 
= recover consciousness, and the symptoms disappear, 

he between concussion and compreasion has been sufficiently 

indicated in the preceding description not to require special mention here. 
But it must be remembered that, in many cases, one state merges into the 
other, so that the symptoms are not 80 distinetly marked as has been 
indicated; and they are more especially obscured when associated with 
inflammation. 

With regard to compression, it may be broadly stated that whenever the 
symptoms follow an injury to the head within twenty-four hours they are 

jue to the pressure of fragments of bone in depressed fractures, fo 
bodies in penetrating fractures, or extravasated blood in simple injs : 
ee from inflammatory exudation does not occur till the third day 
at the earliest. 

3. Orrenrat Inerrarion.—The third form of primary cerebral disturb- 
ance which is met with i ries of the head, differs very remarkably fron: 
both the preceding. The patient presents symptoms neither of con nor 
of compression, noris there any combination of the phenomena i 
these two states ; but the symptoms are altogether peculiar, For convenience 
of Segal they may be divided into two groups, the bodily and the 

n 


men 
The Bodily Symptoms are as follows: The attitude of the patient is 
peculiar and most characteristic; he lies on one side and is curled up in a 
state of general flexion. The body is bent forwards, the knees are draws up 
on the abdomen, the legs bent, the arms flexed, and the hands drawn 
He docs not lie motionless, but is restless, and often, when irritated, 
himself about, But, however restless he may be, he never stretches hii 
out nor assumes the supine position, but invariably maintains an attitude 
flexion. The eyelids are firmly closed, and he resists violently effort 
them; if this be effected, the pupils will be found to be con- 
he surface is pale and cool, or even cold. There is no heat of 
the pulse is small, feeble, and slow, seldom above 70. 
sphincters are not usually affected, and the patient will —_ urine, when 
bladder requires to be emptied ; there may, however, though rarely, be 
retention = 
The Mental State is equally peculiar. Irritability of mind is the prevail- 
ing characteristic. The re ent is unconscious, akan no heed of what p 
unless called to in a loud tone of voi hen he shows bee of 
of temper or frowns, turns away hastily, mutters indistinctly, and gi 
veeth, It appears as if the teniper, as’ much as or more than the int 
were affected in this condition. He sleeps without stertor. 
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these symptoms is ns follows. After a a 

three, the ier improves in tone, the palpate 

tendency to flexion subsides, and the patioat lies 

he mental state ae changes. Irritability gives way to 
‘there ix less manifestation of temper, val more a eM of mind. 
is slow, but, shough Bueie ay at length be perfect; although 
as in all ese caaee eae ae ns ulterior consequences 


eu eimtarpanea may, from the peculiar irritability that 
ith propriety irritation, 
have just been described usually follow blows upon 
Smears and probably in man: may arise from, or are 
tions of the cerebral Beenie more especially of the 


on Lacerattox or tu Brarx.—The substance of the brain 

very frequently contused or lacerated by blows upon the head. ‘The degree 

varies from a mere superficial bruising fedieaed merely by a few 

spelgas of extravasated blood in the gray matter, to extensive disinte- 

the brain substance oyer an area of the size of half-a-crown or 

in eter the broken-down brain-tissue is indistinguishably mixed up 

i -elote. Laceration of the brain will be fully described under 

are riers of the Brain Substance. It is wun hee to ~ that 
toms to which it ‘ise are very various according to the 

Sar re the extent of ae injury. 57 Ley lesa saat oer prec 

the brain substance is ma an invariable accompaniment of all those 

eases which we 5 of clini as severe concussion of the brain, and 


“more Succ those which are 2 followed by some definite impairment of 


one or shore of | the cerebral functions. The hemorrhage from the torn brain 

ibatance is ce of the most Lise? causes of compression, and cerebral 

i may be always bees indicative of actual injury of the cor- 
tical tissue. oie , With arachnoid hemorrhage consequent 
‘upon it, or with secondary inflammatory cha: round the injured spot, is 
one of the most frequent causes of convulsions in head injuries. The special 
features which mark lacerations of certain parts will be amoebae more 


ully Inter on. 
x Effects of Cerebral Injury on the Mental Powers.—The mental condi- 
‘tion of patients who are recovering or who are suppose au 
1 is one that deserves atte: » considera 


ory will often be fou be we very remarkable 
recovery of the pa lousness which re- 
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dates. The mind cannot a subject or carry out a continuous train of 
thought, and is Ricaabie of tsee) reece or reasoning. Delusions of 
various kinds may occur, especially in connection with the mode of occur- 
rence of the accident, I have known an Sra give the most consistent 
and detailed accounts of the mode in which’ his head was injured, 

them from day to day—every one being false, but believed in by the 

at the time. The patient could be led, by « process of bien ing and 
gestions combined, to give almost any version that the interrogator desired ; 
and this with great circumstantiality of detail, This is a matter of much 
interest and importance in a medico-l aspect, as it is evident that an 
individual who has sustained a severe injury of the head rolght, in perfect 
good faith, give an entirely false account of the mode of infliction of the 
injury, by which an innocent person might be seriously compromised, 

‘The 8 Consequences of injury of the brain are the results of 
inflammation either diffused or circumscribed, As in all other injuries, the 
character of the inflammation is materially influenced by the admission or 
exclusion of air. In compound fractures of the skull septic meningitis is a 
common and most fatal complication; in simple fractures diffuse menin; 
is of very rare occurrence. also in open wounds of the brain; 3 ing 
inflammation of the cerebral substance is of common occurrence, giving rise 
to auppuration with extensive destruction of the tissue of the hemisphere; 
while in lacerations without open wound, although there is frequently some 
inflammation and softening round the injured spot, it seldom very 
far and rarely terminates in suppuration, 

1. Te ee Efe se tame 5 of eat and its — 
branes from injury is an affection reat frequency of correspon 
importance, It is apt to supervene onal ‘artes of the head; though the 
liability to it necessarily increases with the severity of the accident, This 
inflammation of the brain and its membranes may set in with great inten- 
sity, the symptoms being strongly marked; in other instances it peel 
creeps on in a slow and insidious manner, not attracting attention until 
has given rise to some severe and ulterior consequences, as effusion or euppu- 
ration, when its symptoms become so mixed up with those of compression and 
irritation, as to make the exact diagnosis of the patient’s condition far from 
easy. ‘The period at which symptoms of inflammation of the brain may 
manifest themselves, after an injury of the hend, varies greatly. In some 
instances they set in almost immediately the patient has recovered from the 
effects of the concussion ; the reaction from ay state gradually assuming an 
inflammatory character. re meningitis and encephalitis usually eom- 
mence on the second day, and the symptoms reach their maximum intensity 
i the third or fourth day. In other cases it is not until after several das 
that inflammation declares itself; and again, it sometimes hay that 
inflammatory affection does not supervene for weeks or months; but then, 
occurring perhaps under the influence of comparatively trivial causes, it may 


eae the patient. 

Pal ological Changes.—After death, we find usually both the brain and 
its membranes ees The eae is, reset structure pn 
&ppears principally to suffer, especially in septic meningi ny i 

80 as a bacon milky and elevating Kaherent fpoipli ofa greenish- 
yellow color and opaque purulent appearance, covers one or both hemi 

of the brain, being deposited chiefly in the subarachnoid space and in 
quantity at the seat of the injury, but not unfrequently extending neross and 
into its fissures, occupying especially the depressions about its base. The 
vascularity of the brain and its membranes is greatly incrensed ; the arweh- 
noid being reddened in patches, and the vessels visible in the pia mater 
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, predominate, The symptoms consist of pain in the head with heat of the 
scalp, and either dilatation or contraction of the pupils, occasionally one being 
dilated and the other contracted. Squinting, in of light, delirium, 
moaning, or screaming, unconsciousness, with convulsive twitchings of the 
limbs and face, commonly occur with the ordinary symptomatic feyer; and 
lastly, symptoms of coma, rapidly terminating in death. 

In the subacute en itis, the same ap are very generally 
found after death, as in the more acute form of the affection; but commonly 
the arachnoid membrane is principally affected. So constantly is this the 

that some Surgeons have proposed, and not altogether with injustice, to 
aa the term initia to this form of traumatic encephalitis, looking upon 
the inflammation of the arachnoid as the principal lesion. 

2, stan Suprvuration.—This ey be of three distinct kinds = 
a, Subcranial; 6, Intrameningeal; ¢. Cerebral. 

a, The Subcranial form consists in the deposit of pus between the skull 
and the dura mater. It occurs always at the point struck, and is limited or 
circumscribed. It is never the result of contreeoup. 

‘Three conditions may lead to this variety of intracranial suppuration : 

a. A blow on the head which, with or without wound of the sealp or frac 
ture of the skull, causes a separation of the dura mater from the bone, leaving 
a cavity in which inflammatory effusions and eventually pus collect. 

8, A blow on the head causing necrosis of the bone, either by simple 
severe contusion, or by detaching it from the dura mater and strij off 
the pericranium—thus Panes its vascular connections, and so giving rise 
to suppuration under the inju Sone of bone. 

7. The irritation of splinters of the inner table in cases of ordinary de- 

or of punctured fractures of the skull, causing chronic inflammation 
of the dura mater and eventual suppuration. In these cases it is often found 
associated with one or both of the next varieties. 

4. The Intrameningeal form consists in the accumulation of or of 
ego puriform lymph, in the cavity of the arachnoid, or in its ‘it in 
the pia mater. It is usually widely diffused, most Tapes: beneath the 
part struck; but sometimes on the opposite side of the baa usually more 
towands the vertex than in any other part. It most commonly occurs as a 
result of open wounds implicating the brain and ita membranes, or of com- 
pound fractures of the base of the skull. It may occur also in patients who. 
are suffering from pymia arising from some other injury complicating that 
to the brain iteelf, 

¢. The Cerebral form is usually met with as a distinct circumscribed ab- 
soess in the white substance of the hemispheres, often associated with the 
lust variety, and occurring in individuals of unhealthy habit of body. Tt 
may oceur; 1. At the seat of injury; 2. Bee ; or, 3. It may be 
the consequence of the lodgement of foreign bodies in the brain, * 

The formation of pus within the skull is a sequela of much interest in 
injuries of the head; and an endeavor has been made, especially by to 
lay down rules by which its occurrence may be actually determined. 2 
it has been said that if, during the continuance of encephalitis, fits of shiver- 
ing come on, followed by the gradual supervention o: ne which slowly 
becomes more and more complete, whilst the constituti sym 4 
inflammation do not subside; and if, at the same time, a pufly form 
upon the uninjured scalp, or the wound, if there be one, n 
cease to discharge, the pericranium =iaes from the bone, which is seen 
to be yellowish brown and dry, an abscess will have formed under the skull; 
and further, that in all probability its seat will correspond to those. 
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°c and ium, which are due to the bone having lost its 
Hs ee from the dura mater by the sabjaneat abscess, 
0 cuses, this progression of Cia as 

by the two local signs just mentioned, has afforded proof of the 
= ‘intracranial suppuration. It butseldom pene however, that 
signs attending the eee of pus within the skull occur in the distinct 

with the degree Feslsoneres above stated, In the great majority 
ots ti = oy only suspect the presence of pus from the symp- 
mation eaten in paralysis or coma. Still he cannot say 
ome ates that pus has formed, for the coma may arise from the pressure 
ut if the pully "swelling of ee ma or the separation of 

Cad occur, with exposure of dry low bone, ith hem 

= opposite side, then he may at ba wel f justified in givin, 
more pestle ion as to its existence in some situation within the cranial 
Bee cpebebly beneath or in the immediate neighborhood of the part thus 


ne some cases of abscess examination of the eye with the ophthalmoscope 
has shown the presence of optic neuritis similar to that met with in tumor of 
the brain, but This has not been sufficiently constant to render it of any real 
ene in diagnosis and,on the other band, i it a ceeer nee jury 
Bien theta having taken place. Occasionally, will be seen here- 

es after, the ee ituation of the pus may be recognized by the effect produced on 


 Pyzmia, wah i its characteristic visceral secondary abscesses, is by no 
‘means an unfrequent complication of i ajede of the pt Tt may occur as 
@ conseq) of any lesion of the seal; i skull, or brain, in which the 
ey es sufficiently long for the evelopment of the characteristic 
ane pa Hence it is chiefly after the slighter forms of 

ily ge wot pyemia and sane abscesses have been met with 
pasatteal wounds of the scal Sta after those of the brain or its 
but more commonly, and i not unfrequently, after injury 

ae skull, more ae after severe contusion we the bone without 


Te 0 


suppuration are set up in the surrounding portions of the skull ; 
ofthe diploé become filled with pus; its veins, which are large, 
inflame, and become the media of transmi i ‘to the general 
circulation; the ordinary constitutional sym yyeemia develop, and 
eventually form in the lungs, liver, and joints, with 
ies, more parti those of the pleura and 
oted and had marvelled 
widg slight head injuries, 
econdary deposits in other 
ha wh that these 
neral infection of the 


the lungs studded 
of these three, in on 
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and the contused bone; but to suppor that it is a necessary concomitant is 
anerror. I have seen cases in which the most extensive 

were found in the lungs, liver, joints, ete., but in which not a drop of pus 
existed in the interior of the skull in any part; but I have never seen @ case 
in which the ie around the injured bone did not contain pus, sometimes 
diffused through its cells, sometimes filling its venous sinuses. 


‘When intracranial suppuration coexists with secondary pysemic deposits, 


the symptoms of the two conditions become so mixed up as to lead to con- 
siderable difficulty in diagnosis; but when the intracranial eis is 
not established, there may be a complete absence of all cerebral disturbance, 
whilst the alternating rigors and heat of pywmia, the breathing, 
or the hepatic tenderness, with hiccup or recurring sickness, and articular 

give unmistakable evidence of the formation of secondary 


The josis of these cases is necessarily most unfavorable. I doubt 
much whether recovery is possible when once pymmin has advanced to the 
formation of secondary visceral abscesses, 

TrEarMeNT.—The treatment of these various cerebral injuries, and of 
their soya caer er is one of the noes a at eee sub- 
jects that can arrest the Surgeon's attention; the difficulty 
great measure on the various conditions that have just reba pre 
occurring in ‘sete with that amount of distinctness and particularity by 
which alone their characters can be conveyed in description, but being asso- 
ciated togeth: such a way that the exact state of the patient cannot so 
readily be made out, There are few cases, indeed, in which practical tact 
and a nice discrimination and analysis of symptoms are more required than 
in those now under consideration. It would, however, be useless to attempt 
to describe the shades and modifications of treatment required in the man- 
agement of the different groupings of these various forms of traumatic cere- 
bral disturbance. We must, therefore, content ourselves with describing the 
treatment of each state broadly and separately, and leave the consideration 
of the varieties that commonly present themselyes in practice to the discre- 
tion of the Surgeon. 

In the Treatment of Concussion, the first great indication is to retstablish 
the depressed energies of the circulation and of the nervous aystem, In 
effecting this, we must be careful not to overstimulate the patient. The 
safest practice is that which is applicable to the treatment of shock 
—to wrap the patient up warmly in blankets, to put hot bottles around him, 
or to seHinked frictions to the surface, and, when fe is a recovered, 
to allow him to swallow a small quantity of warm tea, Alcoholic stimulants 
of all kinds should be avoided, unless the depression of the nervous enengy 
be so great that reaction cannot be brought aban without their 7 but 
an enema containing some ether or aromatic spirits of ammonia may be 
administered. 

When reaction has come on, Silty should be taken to Rear the occur- 
rence of inflammatory mischief. If the concussion have slight, it may 
be quite sufficient to purge the patient well, and to keep him quiet on # 
regulated diet for a few days, directing him ie avoid all aleohplic 
stimulants and mental exertion for some time, If the concussion have been: 
more severe, and if the symptoms of reaction have been accor ! 
indications of continuous cerebral disturbance, or have been foll by 

iddiness, headache, or confusion of thought, the safer plan will be to adopt 
immediate steps for the prevention of further mmischieh ‘Venesection used 
formerly to be extensively practised as a precautionary measure, in order to 
prevent undue reaction and inflammatory mischief following on head 
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inj _ Perhaps our predecessors erred in the too frequent and liberal use 
‘the lancet in these cases; I believe that Surgeons of the present day are 
too sparing in its use. In the young and robust the best possible effects fol- 
Tow venesection in head injuries, to the extent of from 12 to 16 ounces. In 
children, leeches advan ly take the place of the lancet. The pationt 
freely purged, on a low diet, and, above all, should remain 

in bed for some days. 
irment of the mental faculties or senses be left, the more 
plan will be to have recourse toa mild antipblogistic treatment, 
‘consisting of leeching, cupping, blistering, the introduction of a seton in the 
of the , purging, and more especially a mild mercurial course, 
‘mrict avoidance of all mental and bodily stimulation. The patient 
i ly watched, and kept under iter ree ae 
i¢, AS BCrious symptoms are apt su to declare themselves, 
Inflammation of the Brak or its mbranes has come on, 
at whatever period after the injury, active treatment should be at once adopted. 
‘The head must be shaved, and cold applied. In the use of cold, great care 
must be taken that the application is constant. Intermittent cold is worse 
ees. One of the best modes of application is the India-rubber ice 
cap, which can be secured to the head by a strap passing under the chin; or 
Leiter's soft metal tubing, which can be moulded to any form, and through 
which a stream of cold water is kept constantly flowing, is even more efli- 
cient. Should these not be available, a bladder filled with ice may be used, 
but care must be taken that it is firmly secured in its position by ages, 
and not, as is too often done, allowed merely to lie against the head, and to 
be by the slightest movement of the patient. A mackintosh cloth 
laced beneath it to protect the bed-clothes from being wetted. 
m, repeated as often as the pulse rises, as well us by 
cupping, or leeches, may be had recourse to; the bowels should be freely 
ahead and rigid abstinence must be enjoined, the patient at the same time 
being confined to a quiet and darkened room, and removed from all causes 
of | it of the special senses. As the disease assumes a chronic form, 
the same general plan of treatment, modified according to thé intensity of 
the inflammatory affection, must be persevered in, the patient being kept for 
a length of time after the subsidence of all the symptoms in a state of com- 

plete quietude. 

"The Subacute Encephalitis which occasionally follows injuries of the head, 
even at a remote period from their infliction, is most dangerous and unman- 


being very apt to terminate in loss or impairment of the senses, in 
Bisimticn of intellectual power, or in local paralysis, Much of the difficulty 
in its treatment appears to arise from the fact that the inflammation is often 
of an asthenic type, and, consequently, does not admit of uctive depletory 


measures. 
In this disorder the best results are obtain: by the [ee administration 
tant 


vats. The best mode of 
a grain of calomel ever; 
ind to keep up thi 


shaven scalp is perhaps the most use! 
in more chronic cases, a seton iv the | 
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potassium in moderate doses will be found of essential service. It soothes 
and secures sleep more effectually than any other remedy, 

‘The treatment of Cerebral Irritation will require to be varied in different 
stages of this condition. In the early stage the treatment that I have found 
‘most successful is of a negative character, and congists in the avoidance of 
all active measures, No good, but much harm, may result from bh 
purging, and mercurializing the patient. Complete rest, the removal of 
mental and sensual excitement, shaving the head, the application of ice, a 
mild aperient or an occasional enema, are all that can be done in the way 
of medical treatment. As the constitutional powers are depressed, ae 
must not be too much lowered by complote abstinence from food, and ama 

wantitics of stimulants may usually be advantageously given. A teaspoon- 
ful of brandy in a little water, or beef-tea, every hour or two, according to 
the condition of the pulse and the temperature of the ekin, will pee | 
required. In some cases, where there is great restlessness, and some deliriu: 
without any sign of encephalitis having supervened, chloral will be found 
reat value, or an cate even may be given to quiet the patient and induce 
leep. This cerebral irritation is the only form of primary cerebral disturb- 
ance in which I have seen opiates act beneficially; but their administration 
requires great care, and must not be ventured on if there be any elevation 
of temperature or quickness of pulse. After a tine these signs of depression 
give way to those of subacute meningitis, the patient becomes noisy, shout- 
ing and crying, restless and sleepless. At this period, and in such cireum- 
stances, venesection may be practised with great advantage. The bleeding 
should be followed w the administration of bromide of potassium or of 
chloral, and ultimately ‘3 the more special treatment of meningeal irrita- 
tion. In the treatment of all these conditions, it is impossible to insist too 
Strongly on the paramount importance of absolute rest and quietude. No 
convertion, lights, or noise should be allowed in the patient's room, and no 
injudicious attempts should be made to rouse him or to ascertain by inquiry 
if he is conscious, Much depends on careful and quiet nursing; on atten- 
tion to minor details, as the avoidance of noises and fickering lights, and the 
oer adthinistration of liquid food in small quantities, or per rectum. 
in all cases of Coma from Compression, the pressure must be relieved 
before it can be expected that the coma will subside. But, besides this great 
and obvious indication, which must be carried out in different ways according 
to the nature of the compressing cause, there are certain general considera- 
tions to be attended to, by which the patient's condition may be much 
relieved. Thus the bowels should be freely opened by placing a drop of 
croton-oil, mixed with a little mucilage, in the patient's mouth, or by the use 
of oleaginous or terebinthinate enemata, The urine is to be drawn off twice 
in the twenty-four hours, the room darkened and kept quiet, and ice or an 
evaporating lotion applied to the head. 
hen symptoms of compression occur as the result of inflammation inside 
the skull, the treatment becomes surrounded by difficulties. If, notwithstand- 
ing that antiphlogistic measures have been pushed to their full extent, rigors 
occur and coma supervene, conjoined with a certain amount of continuous 
inflammatory fever, the question will always arise as to whether trephining 
should be had recourse to on the supposition of matter having formed. In 
these cases two great difficulties present themselves; the first has reference 
to the existence of pus within the skull, and the sccond to its situation. 

‘The question as to the actual existence of Pus within the Skull, and to 
the Bependeite of the symptoms of coma upon the compression exercised 
it, is always « difficult one to decide. There are, a8 has already been Is 
no absolute and unequivocal symptoms indicative of the formation of pus 


be 
rot 
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the skull; symptoms closely simulating those that accompany its 

presence being often produced by the effusion of serum, or of puriform lymph, 

on the brain or its membranes. “But although there may not be any symptom 

jivoeally indicates the formation of pus in this situation, the Sur- 

is not unfrequently enabled, by the assemblage of general symptoms 

local signs, to infer its existence with considerable accuracy. “In these 

; , it is usually impossible to determine the exact seat of the pus 

precision to admit of its evacuation by the fuaphinewieliee 

the skull and the dura mater, between the layers of the 

i, underneath this membrane, between the cerebral convolutions, 

seated in the substance of the brain; whether it be situated under 

injury and be there circumscribed, or so extensively diffused as 

le of complete evacuation, The side that is either wholly or 

enredion is necessarily determined by the existence 

ut the a localization of the pus in the intra- 

side affected constitutes the point of diagnostic 

difficulty. Asa general rule, it may be said that when the signs of suppu- 

ration supervene early after the ets of a head injury, the pus is diffused 

and its seat is in the membranes. When the aymptoms are slow in onset, 

being those of com) ion rather than of inflammation, it is circumscribed 

and in the brain su’ ‘That these difficulties are real must be obvious 

to every practical Surgeon ; and in i 
two cases, out of many that I have witnessed. 

A man was admitted into University College Hospital with an extensive 
Tacerated wound of the scalp, denuding the pericranium. He continued free 
from all cerebral disturbance until the tenth day after the accident, when he 
complained of headache, and had « quick pulse and a hot skin; at this time 
‘it was observed that the pericranium had separated from the skull. Active 
antiphlogistic treatment was followed by subsidence of symptoms, and the 
pene went on favorably until the thirty-fourth day, when he suddenly 

me delirious and then unconscious, though easily roused when apoken to 
loudly, and then answering rationally; his pulse fell to 48. He died on the 
thirty-ninth day, comatose. On examination after death, the pericranium 
was found detached at the seat of injury; under this the dura mater was 
thick, seman opaque, but no pas was observable, On separating the 
hemisp! however, a large abscess was found situated deeply in the ante 
rior Jobe on the injured side, and protrading into the median fissure, It 
contained about one ounce of pus. In such a case as this trephining would 
evidently have been useless; for, although it was probable that there was 
pus within the skull, yet its seat could not have been diagnosticated, and the 
abscess could never have been reached. _ ; 

Another case admitted into the Hospital was that of » man who had 
received a large lacerated wound on the left side of the scalp in consequence 
of a fall. There was no injury to the bor ati 
feetly well until the seventy-seventh day, t 
was then suddenly seized with hemiplegi 
recovered partially on being bled; some 
continued, On the hee day r 
and was trephined by S. Coope: 


justration I may mention the following 


ying with symptoms of 


compression of the brain on the tl a the operation. On examina- 
tion thick yellow lymph was fou: g le of th 
of both hemispheres, lying between f 
into the sulei between the convolut! e abscess in the 
of the brain near the surfac } sphere—the side 
‘opposite to the seat of injury. Here, also, the symptoms were well 
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marked, and the diagnosis as to the existence of pus correct, trephining was 
useless, a8 the pus could not be evacuated. These cases serve to indicate the 
difficulties that surround any operation with the view of evacuating matter 
from within the cranium. 

When, however, the symptoms of inflammation have been interrupted by 
an of rigors followed by coma, or accompanied by paralysis on the 
side peepee to the seat of injury, with the formation of a puffy swelling of 
the scalp, or by the separation of the pericranium and the exposure of yellow 
and dry bone at the bottom of the wound, there ean be little doubt that the 
Surgeon, though bearing in mind the extreme uncertainty of the ease, 
be justified in trephining at the seat of local change or of injury, in the 
of finding and evacuating Pe lying beneath the skull, and thus giving 
patient his only chance of life. And, indeed, if the local changes just de- 
scribed be well marked, the bone being dry, having lost its vitalley) and not 
bleeding from the diploé when cut, the probability of finding pus immediately 
beneath the trephin rture, and seeing it well up by the side of the instra- 
ment as the bone is forated, is very t, And should it not be met 
with th nd the duran mater appear bulging, and without pulsation, an 
incision m! even be made through this membrane, in the that, the 
abscess being circumscribed, the escape of the pus might be facilitated. If 
pus is reached here, it will spurt out with much force. 

The absence of the ordinary puleatory movement of the brain is an im- 
portant eo sign in these cases, indicating the presence of pus either 
under the dura mater or in the substance of the brain; but if the abscess 


be of moderate size, and situated in the cerebral substance, the pulsations 

may persist and even be well marked, as in Hulke’s case of successful tre- 

phining for cerebral abscess, Should the incision through the dura mater 
i 


i to reach the pus, few Surgeons would have the hard to follow the 
example of Dupuytren, who plunged a bistoury into the substance of the 
brain and thus luckily relieved the patient of an abscess in this situation, 
A carefiul search may, however, be made for the pus by means of a 
needle or an aspirator. If the latter instrument be used, only a 
vacuum should wroduced ; otherwise the soft cerebral substance will be 
forced into the costa and choke it. Hulke in this way detected the pres- 
ence of an abscess in the frontal lobe of the brain in « boy aged 16, seven 
weeks after he had received a blow on the forehead, ome a small stellate 
fracture of the outer table of the skull, which was not discovered at the 
time of the accident. The abscess, which was situated about one inch below 
the surface of the brain, was opened by a knife passing bop os aspirator 
needle, and about giij of thin greenish pus were evacuated, ie recoy= 
ered, but unfortunately became | ae blind from atrophy of both optic 
papillwe following on neuro-retinitis, Hulke was led to infer the presence of 
an abscess in this case chiefly by the fact of hemiplegia supervening gradually 
many weeks after an injury to the head, a symptom to which he attaches 
much importance, In such enses a careful exploration by means of a fine 
needle cannot possibly increase the danger of the patient, and may be the 
means of saving his life. Cure must be taken, however, that the needle is 

shed straight onwards in the direction intended, all Iateral movements 

ing carefully avoided, and in this way several punctures in different parte 
may safely be made, When the paralysis is limited, as to one limb or to the 
face and arm, the modern discoveries as to the localization of the functions 
of the brain may serve as an indication to the situation of the abscess. In 
this way Macewen was able to recognize the position of a cerebral 
and the iagpaele was confirmed by post-mortem trephine ae 
the patient having refused to permit the operation during li 
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In spite of the few isolated cases of reco , Such eases must necessarily 
be: Though pus be patra und under the skull, between 
it and the dora aaa and be evacuated, I fear that the patient's chances of 
recovery will not be very materially increased, as the encephalitis will con- 
Hopsiand: eventually lead to his death, Tn my own experience, I have 

met with a case of recovery under these circumstances; and P. Hewett 
atasiiat tbe successful ternicaon of a case of trophining for pus within 
pee atat between it and the dura mater, is all hut unknown, Yet, in 
the face of this unfavorable prospect, it appears to mo that trephining is “a 
proper course to pursue, As the pus cannot evacuate itself, it is 
certain that d iii aawiaciés be not Jet out. As the onl: eaten 
life, therefore, is in the use of the trephine, it appears to me to be proper to 
have recourse to this, however doubtful may be the result. 

‘Treatment of from injury of the skull must be conducted on 
thoee ordinary medical principles that guide us in the management of pywmia, 
GGummary ot Trestunnt ©The fll Hosldibermpedled 

e following treatment shou! applied in 
pens bead pelea enced by unconsciousness, whether special ete 
interference be needed or not: 

|. The head must be shaved and elevated on hard pillows. 

2. Any rae roune treated antiseptically. 

wis to the head; hot bottles to the feet. 
grains of calomel placed on the tongue. 
5. The lower isy page by 4 turpentine enema on the second or third 


a The room darkened, the necessary fire and lights being screened. 
7. No conversation in the room allowed, all noises avoided, slippers sub- 


opie creaking boots, the coal put on with the hand, the fire stirred 


8. The diet to consist of spoon-food—iced milk, or at most chicken-broth, 
cat es arrowroot or acjenens af 
patient cannot swallow, nutritive enemata may ‘iven © 
fourth hour. Se Sam 


INJURIES OF THE SCALP. 


Bearman or THE Scaur from blows are of common occurrence, and 
some peculiarities. However severe the contusion may be, it seldom 

carthat the aisneret ras ‘This is evidently owing to the great vascu- 

of ni integuments of the head. In 


ard of facie nnn up the scalp 
occasional! ns, especially in blo 
on =e ives rise to the supposi that fracture exists, owing to the 

edge of the contusion feeling hard, whilst the centre is soft, 

jon of the subjacent I Tn some cai 

ig will occur without any 1 
under the scalp, the depressed centre o thes ion of the 
sealp by the blow that has been infli This T have seen occa- 
sionally in children, in whom d: 
difficulty ree ishing bi 
depressed bone is often so great 
Usually it can be effected ¥ 
soft central depression, and b: 
seen soon after the accident, the 
away under the finger by firm | 
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peat Sehr level as Bahl the Hach os pote Lhe ihes 
event if symptoms of compression e are present, it. wil 
fhe to make Beier and so to examine directly the atate of the bone 

The Treatment of contusion of the sealp is hia simple; the continuous 
application of evaporating lotions being usually sufficient for the removal of 

effusion. In no circumstances should a puncture be made or the blood 
let out in any way. Contusions of the scalp in girls and thee Bae have 
been followed by severe neuralgie pains in the part struck. affection 
is extremely rebellious to treatment; but in two cases which I have seen, 
after lasting for a long time, these symptoms gradually disappeared, In 
oe Gor) incisions down to the bone are suid to have sometimes been 
neficial. 

CePmALILEMATOMA—It occasionally happens that bloody tumors of the 
scalp form in newly born children, either from contusion of the head in con- 
sequence of the pressure to which it is subjected in its pases: or from the 
bruising of obstetric instruments. These tumors, which are often lange and 
siamened ae eeehaieens tomata, Period bey jin two situa- 
tions, either e apon ic structures icrane 

betiocen this membrane and the skull itself. Lah aete 

‘The Subaponeurotic Cephalhwmatoma is by far the mast common ere 
Tt usually forms a Tangs, soft, fluctuating tumor, situated upon one of 
parietal eminences, and having a somewhat indurated circumference. The 


tumor will usually subside in a few days under the use of diseutient lotions, 
‘The Subpericranial Cephalhematoma is an injury of somewhat rare oc- 

currence; it has been described by Zeller, Valleix, and others. It 

az a fluctuating tumor, almost invariably seated on one parietal bone, with- 


out discoloration of the scalp, but with a hard elevated circle around it, and 
a soft depressed centre, almoat communicating the sensation of a hole in the 
cranium. Pressure, however, gives rise to no cerebral symptoms, and enables 
the Surgeon to feel the bone at the bottom of the nee ‘These tumors 
are usually small, seldom more than two inches in diameter, and it occasion- 
ally happens that they are multiple. It is worthy of note, however, that 
each tumor is always confined to a separate bone, never passing the 
sutures, where the adhesions are the strongest between the pericranium and 
the subjacent osseous structure, This affection is said to be moat frequently 
met with in children born in first confinements, and is more common in 
boys than in girls; according to Bouchard, in the proportion of thirty-four 
to nine. 

‘The Pathology of this affection has been studied by Valleix, who found 
that the pericranium was separated from the bone by an extravasation of 
blood, and that both bone and pericranium were covered with decolorized 
clot, but otherwise healthy; the duid in the centre waz the seram from the 
coagulated blood. He found also that the hard circle surrounding the de 
pression was formed by a deposit of osseous tissue in the angle formed | 
the raised periosteum and thet bone beneath. This deposit was effected in 
such a way that, on a transverse section being made, the inner wall was 
found nearly perpendicular, whilst the outer sloped down upon the cranium, 
thus giving a crateriform appearance to the margin of the tumor. 

The Treatment must be conducted upon precisely the same principles as 
that of the other forms of extravasation. If seen sie the fluid is best 
removed by means of an aspirator. Occasionally, it fills again after this, 
and the operation must then be repeated. The same treatment may be 
Sie with advantage even after the bony rim has formed the 
swelling. 
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Wounns or tar Scaxr are of very common occurrence, and are more 
these 


serious than org injuries elsewhere, ae in persons about the 
middle period of Jife, aa unhealthy or broken peter ste Not only 
are injuries said to be more likely to be followed by erysipelas than 


those of other parts of the body, but the great tendency to the propagation 
of ees mischief inwards to the encepbalon, and to the complica- 
| mischief, often accompanying comparatively slight injuries 
ives to these accidents much of their serious and often fatal 
c) though there be this rare to life in scalp injuries, there 
comparati f; 
aetna in be much bruised and seriously |: ted. 
e much bruised and seriously lacerated. 
The Treatment of if 


tion of cereal 
of the 

little risk to the scalp itself; its supply of blood is so abun- 
vitality consequently so great, that sloughing seldom occurs, 


is 
di 
even 
of wound of the scalp necessarily varies somewhat accord- 
inpito the nature of the injury. If this be a simple cut, it will be sufficient, 
‘shaving the parts around and cleansing the wound, to bring it together 
with a strip or two of adhesive plaster, and to dress it as lightly ag possible. 
wees peters aoe ie eae lips of . Bere pou 7 
t a ints of metallic suture, or by hare! ns. 

there be arterial peeseernae, this may usually be best acetal by the press 
ure of a pad and bandage, the firm bone beneath providing excellent coun- 

Shonld this not be convenient, the bleeding vessels may usually 
be secured without difficulty by ligature or torsion, although Ce 
some trouble may be caused by the density of the tissues in hich the vessels. 
are lying. Should other means fail, a pin may be passed beneath the artery, 
and com, made over it by a figure-of-8 suture. Tu this, as in all other 
eases of injury of the head, especial attention should be paid to the state of 
the brain; for, however slight the external wound may be, serious cerebral 
mischief may have been occasioned. 

‘Tt more frequently happens that the ecalp is bruised and lacerated as well 
as wounded; and very commonly that a large flap of integument is stripped 
off the skull, and is thrown down over the face or ear, 80 as to denude the 
bones. In these cases, advantage is taken of the great vitality of the scalp, 
‘However extensively contused or Incerated this may be, however much it may 
be begrimed with dirt, it isa golden rule in surgery not to cut any portion of it 
away, but, after shaving the head and ligaturing any bleeding vessels, to 

and clean it thoroughly, and replace it in its proper position. Here it 
must be retained by the support of a few strips of plaster, or by the applica- 
tion of a suture or two at the points of greatest traction: for this purpose, 
thick Malvern wire is Feiss than silk or thread. : ‘he is of mater nes n 
deprecated by many Su: ng in in jes of the acalp, as tending to favor 
opilatad fee noabtedly match mischief will arise if poatiompe be made to 
up the wound closely, and in small wounds sui are rally un- 
» But in extensive lacerations, more particularly of the anterior 
part of the scalp, where the soft parts are stripped off, and hang over the 
occiput as the patient lies down, they cann d sed with; and here I 
never seen any but the best cor 


intention takes place between it and 
eases, dry dressings will be found 1 
sulicylic wool or silk, or some other 
may be applied, and secured with a band 
pressure and to retain the separated 
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round the wound and elevation of temperature, raise suspicion that diffuse 
inflammation is spreading from the wound, all dressings should be removed. 
ea wanny be found that edges of the wound are adhering to each 
other; if this be the ease they must be separated with a director, when a 
sinall of thin offensive pus frequently escapes. A hot dressing of 
boracic acid lint may then be applied, and covered over with oil-silk, and 
over this # sheet of cotton-wool and a bandage. This must be changed, 
like a poultice, about Lets four hours. In most cases this treatment will 
be successful in arresting the unhealthy inflammation ; but should it fail and 
the cellulitis extend more beeani it will be necessary to make free incisions, 
al aponeurosis wherever the inflammation 
¢ head must be shaved; without this 
cleanliness is impossible, It is more essential that this should be done with 
women even than with men, however much they may object, as their hair is 
longer. The incisions should be cach about one inch in length, and vary 
in number according to the extent of the mischief. They must be carefully 
SEES to avoid the main arteries. After bleeding has been arrested 
dressings must be applied as before described. 
Simple erysipelas afer a scalp wound presents nothing special in its 


te 
When the skull itself is extensively denuded in Pee of the peri- 
cranium being stri off the subjacent bone togetlier with a flap of the scalp, 
it does not necessarily follow that necrosis and exfoliation of the exposed bone 
will occur. The flap must be laid down on the denuded osseous surface, to 
which it may possibly contract adhesion through the medium of granulstions. 

Nd it, rf, slongh, and a large portion of the skull be exposed, 
exfoliation of the outer table, though probable, does not necessarily happen ; 
for, in some cases, granulations will spring up on the exposed portion of 
the skull, and a covering be formed to the bone. 


FRACTURES OF THE SKULL. 


ries of the Bones of the Skull, especially Fracture, 23 great 
ice not so much from the lesion of ieboris *tecll ag from ita freanent 
complication with injury of the brain and its membranes, This cerebral 
complication may either be produced by direct injury, the fragments of the 
fractured bone compressing or wounding the brain; or it may be the result 
of or laceration of the brain by the same violence that causes the 
fracture. 


Beworxe-rs ov max Crastan Borys wrrnout Fracrure is an accident 
that may occur in infants and young children, before the bones of the skull 
are completely ossified, In several instances, the displaced bone has been 
raised Ee aeaicn with an India-rubber suck But no harm comes of 
leaving the bone depressed, as it will gene: recover its proper level in 


Coxtusion or ri: Onaxtan Boxrs wi re, occasioned either by 
ordinary direet violence or by the ob! pact of bu i i 
injury, more particularly when compli 

are four sources of danger, 
fatal result; viz.: 1. Necrosis of 
tion of the outer table, or to separ ss 
and expeeure of the dura mater 0 r the bone, between it 
and the dara mater; 3. Pysemia w I abscesses, consequent 
on suppuration of the diploé aro poi and the 
entrance of pus into the cranial veins—a 
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already been made; and, 4. Laceration of the brain immediately beneath the 

int struck, or at the corresponding spot on the opposite side of the brain, 
he former condition occurs only when the blow is very violent, sudden, 
and limited to # small area, as when the skull is grazed by a bullet. Under 
other circumstances the chief laceration is always on the opposite side of the 


tement, taken from the records of geile ot 
Army, gives a good summary of the results of 
contusions of the skull without fracture, or, at any rate, in which frac- 
ture was limited to the inner table. In many of' these there was without 
doubt some superficial laceration or bruising of the brain. 

Of 328 cases, there died 55; were disabled, 173; recovered, 100. The 
deaths arose from hemorrhage, 2; tetanus, 4; pywemia, 4; dysentery and 
fever, 8; compression from blood or pus, 17 ; various intracranial injarice, 20. 

In 221 cases the seat of injury is mentioned with the percentage of mor- 
tality ns follows: 


Frontal bone . 
‘Temporal bone 
Parietal bone . 
Occipital bone » 
More than one bone 


. » of 
. . . me 6) 88 
. a 2 . - 9 
. = 8 

6 


‘This shows these injuries to be most dangerous in the temporal and frontal 
regions, and least go in the occipital. 
Seal a the 173 disabled, the following complications are specified as the 
causes of 
10 


disability : 

tent pain in the head. Vertigo, giddiness, and dizsiness 
re some of the commonest mE among pensioners. 

28 Paralysis of limbs more or les marked. 

16 Impairment of vision; wound mostly in frontal region. 

14 Impairment of hearing; wounds mostly in parietal and temporal 
ions, but some frontal and some occipital. 

9 Epilepsy. 

10 Insanity, 

Fracrures or rae Skuxt are invariably the result of external violence, 
This may act directly in brenking and splintering the part struck, the fissures 
often extending to a considerable distance and detaching large portions of the 
skull; or the violence may act in an indirect manner, producing the fracture 
either without being applied immediately to the cranium, or else atan ope 
site part of the skull to that which is struck. Thus the base of the 
may be fractured by the shock communicated to it when s parrot Stee 
from a height, strikes the ground heavily with his feet. A variety of indirect 
fracture in which the lesion occurs at a point of the skull ite to that 
which has been struck has received the name of Fracture by Contrecou 

Fracture by Contrecoup has been described by some Surgeons as of fre- 
quent occurrence, whilst it has been denied by others. Aran laid down as 
an absolute rule that all fissured fractures without exception start from the 
eas in the skull to which the violence has been applied. Every hospital 

argeon must, however, occasionally have met with Sacre especially in 
thin parts of the base of the skull, which could not be traced to the 
the vault which directly received the injury, but such cases are 
very rare. Moreover, it must not be concluded at once that sacl 
the reault of contrecoup. A man may receive a violent blow on m" 
bone, wounding the scalp, and the fracture may be found in the ocei; 
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inet such a case, it often happens that the fissure was really caused 
a ¢ back of the head received in falling. In other cases in whic! 
the patient falls directly on the vertewand fractures the base of the skull, the 
fracture is often caused by the weight of the body communicated through the 
vertebral column to the condyles of the occipital bone, It has been shown 
mentally by C. Bell, Bruns, and Félizet, that the skull possesses a con- 
degree of elasticity, and that when a violent force such as a blow 
acting on # considerable extent of the surface, or powerful pressure is applied 
to it, it oe an alteration in shape not merely at the point struck, but 
asa whole, ‘There is a shortening of the diameter corresponding to the direc- 
tion of the force, with lengthening of the other diameters. Thus, a force 
Fnsceheara vertex jplearhaye i hepa the Naber yan mn to cause 
a nD; ling of the antero- jor and transverse diameters. 
A skull thus iia tnt shape may veld at the weakest , and a 
fissure may thus be formed ata point remote from that to which the force was 
applied, although much more commonly the blow determines the starting 
point of the fissure. That the fissures in a fractured skull may actually 
Bee een Gag promecs of fxaign Code sichiy premet tea 
1 ce oreign ti it io im. 
‘Thus, Po faund firmly held in the crack, an fe 
case in which a fold of dura mater was nipped in a fissured fracture. The 
rending force thus exerted by the compression of the skull in one direction 
and ie tion in another explains perhaps more readily than any other 
the nce to which a fissure often extends, and the way in which it 
often follows for a certain distance along the line of a suture, entering the 
solid bone again when the suture comes to an end, and also the fact that 
‘a foramen, even the foramen magnum, offers no impediment to the extension 
of the fracture. 

Th certain cases the thin orbital plates of the frontal bone have been found 
to be fissured after violent blows on the back of the head, and in these it has 
been suggested that the fractures resulted from the impact of the brain sub- 
stance driven against the bone by the force of the blow, 

Tf all these different forms of fracture be excluded, but little is left that 
needs the theory of cont: for its explanation, 

Although, therefore, Aran’s rule, that all fissures radiate from the point 
struck, is not absolutely accurate, yet it is 80 nearly so that it forms the best 
mee we have to the course of a fracture. Thus, if we have clear evidence 

a man has received a blow on the parietal eminence, and he has profuse 
bleeding from the nose, we may paecaaly conclude that the fracture roughly 
ide to a line drawn from the point struck to the cribriform plate. In 

# case under my care in University College Hospital the patient had received 
a violent blow, not causing a wound, on the right occipital region, and was 
bleeding freely from the Tell ear, Soon after admission the respiration became 
Sed embarrassed without any si mpression of the brain. 
aed Aran’s role, the diagni » was, that a fissured fracture 
crossed the foramen magnum, an asated blood was pressing on 
the medalla oblongata; 2 conclusi ich | nfirmed by the post-mortem 


however, are very 
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A fissured fracture usually results from direct violence, | 
only form of fracture that can possibly arise by contrecoup. 
rise to no signs by which its diagnosis can be effected, and 
detection all er, more particularly when the scalj 
wounded, or, if contused, when so large « seaniiy of z 
as to render it impossible for the Surgeon to feel the subjacent bone. 
however, the scalp covering the injured bone have been wounded, the ex! 
ence of fracture may be ascertained by running the finger-nail, or the end 
of a probe, over the exposed surface of the bone, or by ep act 
remains filled with blood after wiping the surface, or from which blood may 
be freely oozing. 


essed, the Surgeon's whole attention being directed to the injury inemaer 
ve been inflicted on the brain or scalp. Should the fracture be com: 
the wound should be carefully cleansed with carbolic lotion (1 in 20), and 
some antiseptic dressing applied. The patient's safety depends to a great 
extent upon the revenion of Lec ion. In all fissured fractures there 
is necessarily some blood extray: hetween the dura mater and the bone, 
as well as in the diploé, supposing the fracture to be in a where this 
exists, If this extravasated blood should decompose, the patient would run 
all the dangers of suppuration between the dura mater and bone or 
inflammation of the diploé. Moreover, it is always possible that the 
mater may be torn even beneath a simple fissure, though fortanately this is 
rare. Should this, however, have taken place, and decomposition of the dis- 


charges occur, the danger of septic meningitis setting in is very great; and 
should this Weel e death of the patient is a pr ‘After 


the wound has cleaned it may be dressed with Lister's gauze" or with 
iodoform or salicylic wool secured by a bandage. Should this not be avail- 
able, lint dipped in carbolic oil (I in 10) or in equal parts of glycerine, 
nee ire water, forms an excellent dressing. - 4 

1 most important precautionary measures guarding against 
inflammation of the brain and meta wee doubtless ae srpreae! 
to prevent septic processes in the wound, yet other measures on no 
account be neglected. The head should be shaved if this has not already 
been done in dressing the wound, and cold may be applied. This can easi 
be done over Lister's dressing or over caboli¢ oil, but it can hardly be 
ciently employed over iodoform or salicylic wool ; and this, perhaps, in some 
cases forms an objection to their use. Care must be taken in all cases not to 
soak the dressing with water oozing poe a half-putrid bladder; the India- 
rubber ice-cap should be used when possible, or if that be not at hand a eom- 
mon sponge-bag will answer the pu fairly well. The bowels should be 
well opened, and the room kept cool and quiet. Should any symptoms of 
inflammation of the brain make their appearance, free, and, if need be, re 
peated bleeding is, perhaps, of more service than any other means, and should 
never be omitted, except in feeble, very young, or aged subjests. 

In Chronic Hydrocephalus, the cranis! bones are thinned and ex} F 
but, being at the same time ‘ect thy clastic and mobile, they are 
seldom fractured. When they are so injured, the presence of the water may 
save the brain from the direct effects of the blow. In one case that was 
under my care, the hydrocephalic child fell from the top of a house on to its 
head, and sustained a long fracture through the left side of the skull, bat 
without any scalp wound, Shortly after the accident, a large, soft, fluctuating 


= 
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tumor formed under the scalp opposite the line of fracture; and, on this 

being tapped, about three ounces of cerebro-spinal fluid were drawn off, 

‘This operation was repeated, but the child died about ten days after the 
injury, with hemiplegia of the opposite side, and with convulsions. 

op THE Base or THE SkuLL.—The most serious, and indeed a 

commonly fittal form of fissure or simple fracture of the skull, is that 

whieh extends through its base. It may occur in three ways, 1. This injury 

is usually caused by direct violence, as by a fall or a blow upon the vertex or 

side of the head, producing « fracture which extends from the point struck 

across to the base of the skull, after running through the petrous portion of 

the temporal bone or into the foramen magnum. 2 It may also possibly 

take place as the result of oontrecoup, the blow being received on the fore- 

head, back, or side of the head, and the jar of the bones expending its 

it violence on and fracturing the base of the skull; and, 3, by the im- 

pact of the spine against the condyles of the occipital bone causing a fracture 

radiates from the foramen magnum. This Kind of fracture of the bone 

is well illustrated by the annexed cuts (Figs. 310, 311), taken from patients 





Fig. $10,—Splintering of edges of the Fora- Fig. S11.—Fracture of Base by Fall on Ver= 
men Magnum and Radiating Fracture of tox. Roth Condsler broken off and driven 
Base of Skull from Fol! on Vertex, in, Vertex was fissured, 


of mine who fell from a height on the head. The effects will vary according 
to the character of the surface on which the person falls, If it be hard, as 

the vertex will be smashed in, and if there be fracture of the base, it 
will be oceasioned in the first way. If the head strike soft ground, the 
body will be violently projected against the base of the skull, and this 
yariety of fracture may be occasioned by the force of the impact; and it has 
eccurred as the consequence of alighting on the feet from a great height, 
when the shock has fissured the paola hers from the edge of the foramen 
magnum outwards. One great danger in these cases arises from the con- 
comitant injury to the brain, either by direct laceration or by the extravasa- 
tion of blood on its under surface. “The important nervous centres that lie 
pened uEon the parts of the skull that are broken are specially liable to 
injury, free hemorrhage often takes place from a torn sinus or a rup- 
redeerehral artery, Another danger of equal importance is soptic men- 
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La ‘at when the splintered condition of the margin of the 


mais into consideration. There was no other serious 
ury to the brain. After a short period of unconsciousness the patient 
became noisy and talkative, and was somewhat troublesome on his way to 
i ‘but almost immediately after admission his respiration and pulse 
tet alf an hour or lees from the time of the 
be symptoms of Fracture of the Base are in the highest degree equivocal ; 
and much anxiety has consequently been manifested In geal e discover 
‘special sign of the occurrence of this particular fracture, 
- The signs of fracture of the base of the skull will necessarily vary accord- 
ing to the seat of injury. When the fissure extends through the anterior 
, there may be extravasation of blood into the orbit or eyelid, or free 
from the nose. When it implicates the middle fossa, there is, 
very frequently, fracture of the petrous portion of the temporal bone, with 
rupture of the tympanic membrane, and then there will be bleeding or a 
watery discharge from the cars. When the posterior fossa is the seat of in- 
jury, the signs are more equivocal, unless the fissure extend forwards to the 
‘petrous of the tem) , when the more characteristic signs will 
oceur. In some cases discoloration of the skin from extravasated blood behind 
the mastoid and at the back of the neck, wheu there has been no 
‘direct injury in that situation, may indicate the presence of a fracture. 
‘are two signs, th occurrence of which, separately or together, leads 
to Rrerunipsire evidence of the existence of this kind of fracture, * 
1, The of Blood from the interior of the Cranium through the Ears, 
Nose, or into the Orbit; and, 2, The Discharge ofa Serous Fluid from the Ears, 
and occasionally from other parts in connection, with the base of the skull. 
1. The occurrence of from one or both Ears after an injury of 
the head cannot by itself be considered a sign of much importance, as it may 
‘arise from any violence by which the membrana tympani is ruptured, or the 
Say ale pinna separated from the bone, without the skull being neces- 
suril) tured, If, however, the hemorrhage be considerable, trickling 
slowly out of the external auditory meatus in a continuous stream; if the 
blood with which the external ear is filled pulsate; and, more especially, if 
the bleeding last for three or four hours, and be associated with other symp- 
toms indicative of serious mischief within the head; and if it have been 
by a degree of violence sufficient to fracture the skull, we may 
Jook upon the hemorrhage as strong evidence that a fracture of the base, 
aatediog into the petrous portion of the temporal bone, has taken place, 
and that, perhaps, one of the venous sinu: ir borhood is torn. 
The evidence, however, is only presumptive; 0 . 
‘of the base of the skull through its petrous portion, nor, indeed, of any intra- 
cranial injury whatever. Copious hemorrhage from the ear to the extent of 
y ounces has been known to occur from a fracture of the anterior and 
inferior of the meatus auditorius extern sequence of the con= 


dyle of tbe. lower jaw being forcibly driven up against it, the jaw itsolf 
having been fractured. - 
‘Hemorrhage into the oa 
i 
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receipt of the injury, a | wantity of serous fluid began to escape 

Pt Shecepoel aad lonteuet to do so profusely until bis death from 
coma four days later. At first the fluid that is discharged is usually tinged 
with blood, but this soon ceases, and it then Hows clear. 

‘There would consequently appear to be three situations—the ear, the nose, 
and a wound on the vault of the craniam—from which this discharge has 
been observed. It is au exceedingly valuable though most serious sign; and 
Robert, who has investigated this phenomenon with much closeness, states 
that the cases in which it happens always terminate fatally. This, however, 
is an error; for a number of cases have occurred at the Gaventsy Coll 
Hospital and elsewhere, in which the patients, adults, recovered, althoug! 
many ounces of fluid were discharged from the ear, It is usually associated 
with symptoms indicative of serious injury to the base of the brain; but to 
this there are also exceptions, for I have seen it in cases of injury of the 
head, unaccompanied by any severe cerebral symptoms. Most geome it 
‘occurs in young people. Robert says that it does so invariably ; but Hewett 
states that in most of the instances in which he has seen it the patients were 
above thirty years of age, In one of my cases, the patient was fifty-eight 
years of age; and in six other instances in which I have observed it, 
eee all adults. In all cases of recovery that [ have witnessed, some 

fness of the ear from which the discharge occurred has been left, though 
thi: not seem to be an invariable consequence of the injury. 

The Quantity of fluid that is thus discharged is always very considerable, 
the pillow usually becoming soaked by it, which may be the first thing to 
attract attention to it. It is often necessary to Heep a piece of sponge or a 
pledget of lint against the ear, in order to prevent the fluid from wetting the 
patient as it trickles out; and, if a cup beso placed as to collect it, an ounce or 


two will speedily accumulate. Laugier states that he has seen a tumblerful 
discha: in a short time, and as much as twenty ounces have been known 
to be poured out in three days, The flow is usually continuous for several 
days, and then ceases. 

ate the occurrence of a watery discharge from the ear after certain 


injuries of the head had been observed Van der Wiel, O'Halloran, and 
Dease, in the early part and middle of the last century, no attention was paid 
to the subject by later surgical writers; and the subject appears to have been 
completely lost sight of until Laugier, in 1839, again directed the attention 
of ma to this interesting phenomenon. Since this period, it has been 
often phasered and attentively studied; and the nature and the sources of 
the discharge have been particularly investigated by Laugier, Chassaignac, 
Robert, Guthrie, and Hewett. Its physical and chemical characters are those 
of a iasarop clear, limpid, and > i 
quantity of chloride of aera i 


of r. It is not ulable h 
f The Source of this, disd st of much speculation, 
filtered through « crack in 
‘h the ruptured mem- 
not correct ; for not 
able of this species of 
shemical com- 
position from tl 
and double the quantity of 
posed that the fluid is fur 
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that the cavity of the arachnoid furnishes this secretion. But the arachn 
does not secrete tacit to furnish the quantity of fluid di: ; and 
if this membrane were irritated and the secretion mereased, it would became 
opaque from lymph or pus admixed with it, I think, with Robert, that there 
ean be no doubt that this discharge, in most cases at least, is cerebrospinal 
fluid; for not only is it, in appearance and chemical composition, identical 
with this liquid, but there is no other source within ekull than the 
pia mater which can yield with equal rapidity so large a quantity of fluid ; 
experiments on animals having shown that the cerebro-spinal flui ean 
juced after its evacuation. An additional proof of the identity o! 

cemtare wih the cerebro-spinal fluid is to be found in the fact pointed out 
by C |, that they both contain a trace of sugar. In order that the 
fluid be discharged, the membranes of the brain must have been torn oppo- 
site the outlet by which it is poured forth, in such a way as to up the 
subarachnoid space. This has actually been ascertained to be the ease, by 
carefully conducted dissections, When it is discharged through the ear, the 
Jaceration, as Bérard has remarked, must bave extended through the cul-de- 
sac of the arachnoid, which is prolonged around the auditory nerve in the 
internal auditory canal. When it is poured out through the nose, the frac- 
ture has probably extended through the cribriform plate of the ethmoid 
bone, and laid open the prolongation of arachnoid that surrounds the 
filaments of the olfuctory nerve. 

‘The diagnostic value of watery discharge from the ear varies, according to 
Sir Prescott Hewett, with its relation to the hemorrhage which may occur, 
He divides cnses of watery discharge from the ear after injuries of the head 
into three classes, 

Tn the first class, the discharge is watery from the first, and abundant, being 
[peti by little or no blood, and beginning immediately after the accident. 

‘is is undoubtedly cerebro-spinal fluid, which escapes through a fracture of 
the petrous bone implicating the internal auditory canal. 

Tn the second class, there ix copious and prolonged bleeding from the ear, 
followed by the watery discharge. Here, too, there is fracture of the petrous 
bone: but its exact situation is uncertain. In these cases, the diagnosis will 
rest upon the ysl ot hemorrhage, rather than on the watery 

In the third class, there is but little bleeding after the injury, and the 


watery Ceca which is variable in quantity, varies also in the time of its 


rAnCO. these cases the diagnosis must remain doubtful. He men- 
tions two cases which occurred at St. George's Hospital in which a copious 
watery disch: flowed from the ear, In neither of these after death was 
any fracture of the petrous portion of the temporal bone found. In one the 
membrana tympani was ruptured, and the cavity of the tympanum was 
“intensely vascular;” in the other, “the discharge was connected with a 
fracture of the lower jaw just below the condyle: the lower fragment had 
perforated the wall of the meatus auditorius.” 

The facial nerve may be eo injured by a fracture of the petrous portion of 
the temporal bone as to become paralyzed at the time of the accident. But 
more frequently paralysis of this nerve does not come on until a later fue 
about the second or third week after the injury, and disappears after eine 
ubouta month. This transient facial paralysis, nying some forms 
fracture of the base of the skull, has been studied by 
it as being occasioned by the pressure of inflammatory exudation, which 
gradually becomes absorbed as the fracture unites, and thus the compression 
of the nerve is removed after a time. 

Treatment.—In the treatment of fracture of the base of the skull it must 
not be forgotten that whenever bleeding appears externally, the fracture is 





DIAGNOSIS OF DEPRESSED PRACTURE. 709 


and that decomposition of the disch: with juent septic 

forms one of greatest dangers of the case, tunately, 

however, in a Jarge proportion of cases the dura mater is intact, and conse- 

y the danger is greatly diminished. In fractures implicating the 

and sphenoid bones, with hemorrhage from the nose, nothing can 

to prevent decomposition. In fractures affecting the tympanum, 

rupture of the membrana tympani, the prevention of decomposition is 

hopeful, although the Eustachian tube communicating with the upper 

of the x causes some degree of uncertainty. Yet, as it is lined 

with epithelium, it is quite possible that the causes of decomposition 

may not reach the fracture by that route. The ear should in such cases be 

earefully syringed out with a solution of carbolic acid in water (1 in 30), 

and it may then be plugged either with carbolic gauze or iodoform cotton- 

wool, a larger the same material being placed outside and secured by 

a bandage. syringing must be gently done, and the carbolic solution 

should not be too strong, or it may cause some inflammation in the middle 

ear. The dressing must be changed as often as may be necessary. We 

yet much is to be expected from the antiseptic treatment 

of Bax pouul este anes base of the skull, but so ae a Senor have ie 

present lished are very encouraging. In other respects the 

treatment of Fracture of he base of the Hall past be conducted those 

‘inciples that guide us in the management of simple fractures of 

such as ice to the shaved head, a calomel purge, low diet, and 

Tn many cases, the brain is so 

injured in its most vital parts that speedy death is the result. When re- 

covery takes place, it is peceerily slow and protracted, liable to retardation 
from meningitis of an acute or subacute and chronic character. 

Derressep Fracture or rae Skunt.—It occasionally though very 
rarely happens that, in consequence of a blow, a portion uf the skull is de- 

without being fractured, and even without any serious cerebral 
symptoms joss Sea depression without fracture can, however, occur 
only in children, w skulls are soft and yielding. In adults it eannot 
without the occurrence of partial or (ae os fracture. Many, if 
not all, of the so-called “congenital depressions" that are met with in the 
skull are the result either of violence inflicted on the cranium at birth, 
‘usually in instrumental labors, or of falls and blows upon the head in Ce 
infancy. Such Sepreione are smooth, concave, and sometimes symmetrical, 
and present very different characters from regular outline of an ordi- 
fracture. They never present the characters of a fissure; there is no 
cot poses a congenital fissure of the skul 
con ee i ed by ati der the geal; 
a it depression juced by an wasation under the scalp may 
rats this fear ver! ania (See p. 69 “i 

Varieties —Depressed fractures of the skull may either be simple, without 
wound of the scalp; compound; or comminuted. In the majority of cases, 
whether the fracture be simple or com o is comminution of the 
bone; the fragments being perha; 

Sometimes, though very rar depressed anil 
driven into the diploé, i y ve! rontal sinuses, 
where it may be broken in, PI ‘k of a horse, 
without the inner table bei r any “ ences ensuing. 

The immer table may Mu njury to the 
ooter table; and it may not ] red, of it may be 

without the outer 


of depressed fracture, important to remember that 








EXPERIMENTS ON PUNCTURED FRACTURE. wu 


then carries along with it and through the inner table the fragments of bone 
it has cut out of the external table, and hence fractures the inner table 
more widely than the outer, When both sides of the hend are traversed by 
it will be found that the aperture of entry in the outer table on the 
side first struck, and the f entry in the taner table of the Wiese 
side of the head, will be holes made by the bullet 
crepes apertures on the inner table of the former side and the outer table 
of In the case of a large and broad body like a bullet, which 
carries a mass of fragments before it, and does not merely perforate bone, 
Teevan’s explanation is doubtless correct. But, in the ordinary “ punc- 
tured” fracture, made, for instance, by the point of a nail being driven 
through the skull, it must be remembered that no fragments of the outer 
table or diploé are carried inwards, and that the wide-spread splinter- 
‘ing of the inner table, which is characteristic of this form of injury, cannot 
be accounted for in this way, but aj ra to me to be referable to the cause 
I have given, viz., the direction of the fracturing force and the losa of mo- 
mentum in the breaking body. In addition to these two eauses, viz., the loss 
of momentum and the action of the débris of that portion of the skull which 
was first fractured, there is a third reason why that table which is last 
forated should be most splintered. It is this, that the table which is last 
struck is least ment rted, and thus has a tendency to fracture over a larger 
area than that wi ich was first penctrated. This explanation applies espe- 
cially to fia d punctured fractures inflicted by nails or other pointed 
bodies striking the head, and which neither lose momentum nor occasion 
débris in their orate through the skull, A familiar illustration of this is 
seen in driving a nail through a board. If the board is unsupported on its 
under side, the nail will probably carry before it large splinters from that 
surfice as Doms through the wood. But if the same bourd is supported 
on a block of wood, and the nail driven through, then the aperture of exit 
will be as small as that of entry, Thus, it would appear that in punctured 
or bullet fractures of the skull in which the force acts from without inwards, 
the inner table is more widely splintered than the outer, from three causes, 
Joss of momentum in the Sullet, the wedge-like action of the débris 
carried with it, and the insutlicient supports furnished by the brain—the 
Jatter being a main factor in cases of LS, punctured fracture. It ocea- 
sionally happens as the result of sabre- or hatchet-cuts on the head that a 
Tongltudioal incised fracture occurs, in which the outer table is merely 
notched, whilst the inner one is splintered along the whole line of blow. 
‘This is in point of fact an elongated punctured fracture, and the wide area 
of splintering of the inner table is due to the same cause as when « nail is 
driven in. other cages, again, a if skull is completely sliced 
off, hanging down in a flap of the scalp, a posing the brain or its 
membranes, 


punctured and depressed fracture 

, umbrella, or other blunt-ended 

the frontal bone, or the cribriform 
ater or brain wounded. 
the 


under the upper eyelid; and it is cone 
ny produced ea 1 ‘a thrust up the ni 
wound of the cavernous sinus and i 
more remotely from septic meningo-en: 
tues Seated and brain. _ = oa iy 
important to obse: tt e may be very extensivel 
fecal: depressed, without any fracture of ter table. Of this remark- 
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able injury, twenty cases are recorded as haying happened in the American 
civil war. One recovered, the diagnosis being made by finding the splin- 
tered inner table in a sequestrum which was removed, The rest died of 
intracranial mischief, and the diagnosis was not made during life. Most 
commonly, when the inner table is thus fractured or depressed, the outer 
table is fissured. The accompanying cuts (Figs. 315, 316), taken from 


Vig. 315,—Estornal Table Slightly Fig. 316.—Internal Table Depressed and 
Depressed. Fissured. 


photographs of a Freereten in the Army Medical Museum, Washin, 


re) ta case of extensive gunshot fracture with depression of the inner 
table of the left parietal bone, without fracture of the external table, The 

tient was struck obliquely on the side of the head by a musket ball, which 
inflicted a sculp-wound, There was no sign of cerebral disturbance until 
two days after the injury, when symptoms of compression set in, The skull 
was carefully examined through the wound for fracture; none could be 
found. The symptoms of coma increased and proved fatal on the tenth day, 
when the inner table of the left parietal bone was found extensively sta 
and depressed (Fig. 316), without any fracture of the outer table Bi . 815). 
There was a wound of the dura mater and an abscess in the cei hemi- 
sphere—in fact, all the appearances and sequences of an ordinary “pone- 
tured fracture.” This interesting case demonstrates clearly the Dyenibility 
of extensive fracture, with depression of the inner table, whilst the outer 
remains unbroken. 

‘The Symptoms of a depressed fracture of the skull are of two kinds: those 
that are dependent upon the injury to the bone, and those that result from 
the concomitant compression or laceration of the brain. 

When the an is not wounded, the depression may sometimes be felt 
but very commonly it is masked by extravasation of blood about it. In all 
cases of doubt, when these symptoms of compression exist, an incision should 
be made through the scalp at the seat of injury, and the state of the skull 
exumined. When there isa wound in the scalp communicating with the 
fracture, the Surgeon detects at once the existence of depression and commi- 
nution by examining the bone with his finger through the wound, When 
the fragments that are depressed are impacted and firmly locked together, 
#0 na to furm an unyielding mass, symptoms of compression of the brain, to 
® more or less marked degree, may result. But if the fracture be very ex- 
tensive, and the fragments, though somewhat depressed, lie loose, and if 
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cavity is opened and the septic matter diffuses itself widely within it, giving 
rise to the usual symptoms, with the fatal termination characteristic 
meni halitis, Trine fragments are removed early, and the external 
wound left open, 80 a3 to provide perfect drainage from within the skull, the 
dangera of secondary perforation of the dura mater are slight; and, 
even should that membrane have been wounded at the time of the accident, 
the patient has a fair chance of escaping diffuse meningitis; for healthy in- 
flammation, with adhesion of the arachnoid, may occur within a few hours, 
and thus present « barrier to the diffusion of any septic matter that may 
form afterwards. If, with the removal of sharp fbn rae: and the p! 
of drainage, we combine some m of ant ic treatment 
of the wound, the patient’s dangers, though still will be reduced to 
a minimum. Indeed, a wound of the dura mater, however slight, is a most 
dangerous complication, This is more especially the case in Pei 
in which the inner table is extensively splinte , a8 in the different 
of punctured fracture. In these cases there may be no signs of com A 
but inflammation speedily sets in, and proves certainly fatal if the sharp 
spicula are not removed and good drainage provided for such carr as 
may form within the cranium. In cases which are not thus relieved, the 
dura mater after death is found to be Beayehion covered with a thick 
layer of puriform inflammatory exudation; whilst the oaual evidences of 
meningo-encephalitis are found in the other membranes and the brain. 
‘Wounds of the dura mater, though in the highest degree dangerous, are not 
necessarily fatal. In military practice, it has often ha) ed that, as the 
result of sabre-cuts, portions of the skull having been aliced or split down, 
the subjacent membranes and the brain itself being wounded, and yet a good 
has resulted; and I have had several cases under my own care in 


which, though the dura mater has been punctured by spicula of depressed 
bone, and portions of brain lost, the patients have mate good recoveries, In 
many of the cases in which recovery has thus taken place, Lepage 


been such as to provide efficiently for drainage of the wound jout the 
interference of the Su 1. 

The it of a depressed and comminuted fracture of the skull varies 
not only according to the nature and extent of the accident, but also to the 
existence or absence of symptoms of compression of the brain. 

If there be no wound in the scalp, but the occurrence of symptoms of 
compression and the existence of some irregularity of the skall at the seat of 

injury lead the Surgeon to si 

a depressed fracture, he should 
make a crucial or T-shaped incision 
down upon the part in order to 
examine the bone; and, if this be 
found depressed, he should elovate 
or remove it, 

Tf the scalp be already wounded, 
all that be done to necertain 
the nature of the fracture is to pass 
the finger very gently into the 
mead aot thus ate. the 

f an: ents ‘ing loose, 

Fig. 317,—Applioation of Blovator. they acl ba picked phe they 

can only excite injurious irri . 

any bone that is driven below its level must be raised, and, if completely 
detached, removed. 

In order to raise these depressed portions of bone, it is in many casce 
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ly to introduce the point of an elevator underneath the 
the instrument as a lever, raise it into position (Fig. 317). 
n aperture sufficiently wide for the introduction of the ele- 
made by sawing out an angle of bone at a convenient 2 
's or cranial saw ee 318, 319), or by clipping off a 
ith the bone-forceps. this way sufficient space may 
without the necessity of applying the trephine. If, how- 
table be splintered to a considerable extent, or if there be no 


Fig. S18.—Hey's Saw. Fig. 310.—Application of Cranial Saw. 
convenient angle that can be removed, the trephine must be applied in such 


& way that at least half its circle is situated upon the edge that overhangs 

the depressed bone; the Surgeon sawing out by means of this instrument a 

portion of the undepressed skull, in order that he may more conveniently 

get at the fragment. After a half circle of bone has been removed in this 
the depressed splinters may be taken out, a Hey’s saw still being occa- 

sionally required re the whole can be removed. ‘It is interesting to note 
the instrument familiarly known as Hey’s saw does not ap to have 

heen invented, though it waa largely used ‘and described, by Mr, William 

Hey, of Leeds. He states ( Practical Observations on Surgery, London, 1814, 

p-#), that the instrument was firet shown him by Dr. Cockell, of Pontefract, 
that a saw, formed on the same principle, is represented in Scultetus’ 

Armamentarium Chirurgicum. In the works of Ambroise Paré (edited by 

Belisle, vol. ii, p. 14) will be found an exact repr ion i 

ment, with a acai edge, as depicted by Hey, 

day. says: “Par icelle on peut couper de 

tant ou si peu qu’on voudra, sans estre en dange: 

sur les membranes et par consequent sur 

Tn whatever way the operation be of sealp should be 
laid down when it is completed, and a v plied, care being 
taken not to sew up the wound so tightly : © escape of dis- 


baa introduction of the anti 
Su: hesitated to apply the s 

to the membranes of ¥ 
substance, fearing that by » 
as that they desired to prevent 
this point, id Yoo undertook a « 
the first place, he showed that i 
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able injury, twenty cases are recorded as having happened in the American 
civil war,” One recovered, the diagnosis being made by finding the splin- 
tered inner table in a sequestrum which was removed, The rest died of 
intracranial mischief, and the diagnosis was not made during life. Most 
commonly, when the inner table is thus fractured or depressed, the outer 
tuble is fissured. The accompanying cuts (Figs. 315, 316), taken from 


Fig, 316, —Eatornal Table Slightly Fig. 316,—Intornal Table Depressed and 
Depressed. Fissured. 


photographs of a aioe in the Army Medical Museum, Washin 
represent « case of extensive gunshot fracture with depression of the inner 
table of the left parietal bone, without fracture of the external table. The 


aitient was struck obliquely on the side of the head Les a musket ball, which 


inflicted a scalp-wound. There was no sign of cerebral disturbance until 
two days after the injury, when symptoms of compression set in, The skull 
was carefully examined through the wound for fracture; none could be 
found. The symptoms of coma increased and proved fatal on the tenth day, 
when the inner table of the left parietal bone was found extensively sta 
and depressed (Fig. 316), without any fracture of the outer table Fi . 815). 
‘There was a wound of the dura mater and an abscess in the cere cal hemi- 
sphere—in fact, all the appearances and sequences of an ordinary “punc- 
tured fracture.” This interesting case demonstrates clearly the possibility 
of extensive fracture, with depression of the inner table, whilat the outer 
remains unbroken, 

‘The Symptoms of a depressed fracture of the skull are of two kinds: those 
that are dependent upon the injury to the bone, and those that result from 
the concomitant compression or laceration of the brain. 

When the ial is not wounded, the depression may sometimes be felt; 
but yery commonly it ia masked by extravasation of blood about it, fs all 
cases of doubt, when these symptoms of compression exist, an incision should 
be made through the scalp at pie seat of injury, and the state of the skull 
examined. When there isa wound in the scalp communicating with the 
fracture, the Surgeon detects at once the existence of depression and commi- 
nution by examining the bone with his finger through the wound, When 
the fragments that are depressed are impacted and firmly locked together, 
#0 a8 to form an unyielding mass, symptoms of compression of the brain, to 
& more or less marked degree, may result. But if the fracture be very ex- 
tensive, and the fragments, though somewhat depressed, lie loose, and if 
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they be yie ‘and do not exercise a continuous pressure on the brain, it 

that the symptoms of compression are entirely wanting, 

ten ieee comes ral for some aare even eeu injury 

very extensive. A man t -four years o} was admitted into Uni- 

versity C ital, ha’ Rs eer Secs te relied ath tual 

of a quoit, The frontal bone was extensively comminuted, twelve 

: being removed, and the dura mater being exposed to a consider- 

extent; yet no bad sym) occurred until the ninth day, when 
amation of the brain and its membranes set in, and he speedily died. 

cases, again, more especially in children and young persons, in 

are soft und yielding, fracture with depression may exist to 

‘extent, and no symptom whatever of compression be produced 

the patient living with a tee of his skull permanently 

: ‘several times seen middle aged persons with large flat 

‘of the skull, the result of injuries sustained in childhood, who 

0 of cerebral disturbance, It is rare, however, to meet with 

fracture in the adult without signs of compression 

But, though rare, it is not impossible; and Green mentions 

‘a man whose skull was depressed to the extent of the bowl of a 

|, Without any symptoms of com ion. 

Th cnses in which the signs of com ‘jon are well marked, it must not 

be assumed that the pressure caused by the depressed fragments of bone is 

in all eases the sole or even the chief cause of the symptoms. It is scarcely 

for a man to suffer from a severe depressed fracture without serious 

and laceration of the brain-substance beneath and a more or less 

extensive intracranial extravasation of blood. Both these conditions are 

the symptoms, ‘The celebrated case so often 


important factors in jucing 

quoted, in which aes a man who had been unconscious for thir- 
teen months after a fall on the head, which caused a slight depression in the 
skull, restoring him almost immediately to consciousness, will hardly bear 
investigation. The man had been pressed into the navy, and was conse- 
quently likely to feign disease to escape from it, and there are many cases 
of malingering on record aalts as extraordinary as his. During the whole 


period of his insensibility, he was able to make signs with his “lips and 
tongue” when he wanted food. This fact alone would be sufficient to throw 
the gravest doubts upon the genuineness of the case. 
ounds of the Dura Mater.—The great danger in cases of depressed and 
comminuted fracture arises not only from the compression of the brain, but 
from the eaity. with which inflammation so frequently follows the injury. 
‘This is due partly to the sharp fragments wounding und irritating the mem- 
branes of the brain, but chiefly to the septic matter which almost inevitably 
forms within the skall after these injuries, unless some means are taken to 
vent it. In a compound depressed fracture the conditions present are as 
lows: Sharp fragments of the inn care lying pressed against the 
dura mater, or possil ly pe th d cavity and 
subarachnoid urrounded 


by ulceration at the point at 
ed in putrid pus, are pressi 
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jury, twenty cases are recorded as having happened in the American 
civil war, One recovered, the diagnosis being made by finding the splin- 
tered inner table in a sequestrum which was removed. The reat died of 
intracranial mischief, and the diagnosis was not made during life. Most 
commonly, when the inner table is thus fractured or depressed, the outer 
table is fissured. The accompanying cuts (Figs. 315, 316), taken from 


Fig, 315—External Table Slightly Fig. 316.—Iaternal Table Depressed and 
Deprested. Fissured. 


hotographs of a preparation in the Army Medical Museum, Washin; 
paotograp! Me ‘pe y gion 


represent a case of extensive gunshot fracture with depression of the inner 
table of the left parietal bone, without fracture of the external table The 

tient was either ste on the side of the head by a musket ball, which 

inflicted a sealp-wound. There was no sign of cerebral disturbance until 

two days after the injury, when symptoms of compression set in, The skall 
was carefully examined through the wound for fracture; none could be 
found. The symptoms of coma increased and proved fatal on the tenth day, 
when the inner table of the left parietal bone was found extensively sta 
and depressed (Fig. 316), without any fracture of the outer table Pe ee 
There was a wound of the dura mater and an abscess in the hemi 
sphere—in fact, all the appearances and sequences of an ordinary “pune 
tured fracture.” This interesting case demonstrates clearly tho possibility 
of extensive fracture, with depression of the inner table, whilst the outer 
remains unbroken, 

‘The Symptoms of a depressed fracture of the skull are of two kinds: those 
that are dependent upon the injury to the bone, and those that result from 
the concomitant compression or laceration of the brain. 

When the scalp is not wounded, the depression may sometimes be felt; 
but ver inital it is masked by extravasation of blood about it. In all 
cases of doubt, when these symptoms of compression exist, an incision should 
be made throngh the scalp at the seat of injury, and the state of the skull 
examined. When there isa wound in the scalp communicating with the 
fracture, the Surgeon detects at once the existence of depression and commi- 
nution by examining the bone with his finger through the wound. When 
the fragments that are depressed are impacted and firmly locked together, 
60 a8 to form an unyielding mags, symptoms of compression of the brain, to 
4 more or less marked degree, may result. But if the fracture be yery ex- 
tensive, and the fragments, though somewhat depressed, lie loose, and if 
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they be yielding and do not exercise a continuous pressure on the brain, it 
r pallgsbapeese that the symptoms of compression are entirely wanting, 
x disturbance comes on for some days, even though the bala 
be very extensive, A man twen! r years of age was admitted into Uni- 
|, having struck on the forehead with the sharp 
frontal bone was extensively comminuted, twelve 
removed, and the dura mater being exposed to a consider- 
yet no bud symptoms occurred until the ninth day, when 
mont of the brain and its oem in, ies speedily died. 

n other cases, again, more Tease in children and young persons, in 
whom the bones are soft and yielding, Pasture with iene fay exist to 
aconsiderable extent, and no symptom whatever of compression be produced 

—the patient living with a als of his skull permanently 

. Lhave several times seen middle-aged persons with large flat 
of the skull, the result of injuries sustained in childhood, who 
m of Lary peeartane, a is rare, Bomerer| to meet with 

T case. ressed fracture in the adult without signs of compression 
Seehoe Bon though rare, it is not impossible; and Green mentions 
the case of a man whose skull was depressed to the extent of the bowl of a 

6 , Without any symptoms of compression. 

To cases in which the signs of compression are well marked, it must not 
be assumed that the pressure caused by the depressed fragments of bone is 
in all cases the sole or even the chief cause of the symptoms, It is searcely 
eeu for 4 man to suffer from a severe depressed fracture without serious 

ising and laceration of the brain-substance beneath and a more or less 
extensive intracranial extravasation of blood. Both these conditions are 
important factors in producing the symptoms. The celebrated case ao often 


quoted, in which Cline trephined a man who had been unconscious for thir- 
teen months after a fall on the head, which caused a slight depression in the 

skull, restoring him almost immediately to consciousness, will hardly bear 

een The man had been pressed into the navy, and was conse 
oa 


ins 
quently likely to feign disease to escape from it, and there are many cases 
of alogerng ‘on record Ce as extraordinary as his. During ‘erwhole 
period of his insensibility, he was able to make signs with his “lips and 
tongue” when he wanted food. This fact alone would be sufficient to throw 
oe doubts upon the genuineness of the case. 
founds of the Dura Mater.—The great danger in cases of depressed and 
comminuted fracture arises not only from the compression of the brain, but 
from the seat with which inflammation so frequently follows the injury. 
‘This is due partly to the sharp fragments wounding and irritating the mem- 
es of the brain, but chiefly to the septic matter which almost inevitably 
forms within the skull after these injuries, unless some means are taken to 
it it. In a compound depressed fracture the conditions present are as 
: Sharp eregenta of the inner table are lying pressed against the 
dura mater, or possibly penetratin, id ¢ the arachnoid eavity and 
subarachnoid space, and woundin, fragments are surrounded 
more or less extravasated blood, and in 
inflammatory exudation will neces a decomposable 
material is in communication wit! | the bone, 


by ulceration at the point at » 
bathed in putrid pus, are pressin 
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cavity is opened and the septic matter diffuses itself widely within. 
rise to the usual symptoms, with the fatal Peraeire 
meni halitis. If the fragments are removed early, and 
wound left open, 80 as to provide perfect drainage from within 
dangers of secondary perforation of the dura mater are f 
even should that membrane have been wounded at the time 
the patient has a fair chance of escaping diffuse meningitis; for 
flammation, with adhesion of the arachnoid, may occur within a 
and thus present a barrier to the diffusion of any septic matter 
form afterwards. If, with the removal of sharp Se pra the 
ss aa we combine some eee at of erties mes 
wound, the patient’s dangers, though sti i e d 
a minimum. Indeed, a wound of the a mater, is a most 


ato complication. ‘This is more ee i ose 
in which the Gaiters table is extensively 5 fare a in the different forn 
of punctured fracture. In these cases there may be no Se ot ee 
eee Ee aid herd rch dacarge S 
‘are not removed an (rain: wi r such dis as 
may form within the peer dae sien ich are not thus reli the 
dura mater after death is found to be sloughy, and covered with a thick 
layer of puriform inflammatory exudation; whilst the usual evidences of 
meningo-encephalitis are found in the other membranes and the brain. 
Wounds of the dura mater, though in the highest degree dangerous, are not 
necessarily fatal. In military practice, it has often bape that, as the 
result of sabre-cuts, portions of the skull a been sliced or split down, 
the subjacent membranes and the brain itself being wounded, and yet a 
recovery has resulted; and I have had several cases under my own care in 
which, though the dura mater bas been punctured We aploule: ot depeeses 
bone, and ae brain lost, the patients have made In 
many of the eases in which recovery has thus taken place, the ieee 
been such as to provide efficiently for drainage of the wound wi it the 
interference of the Surgeon. 

‘The Treatment of a depressed and comminuted fracture of the skull varies 
not only according to the nature and extent of the accident, but also to the 
‘existence or absence of symptoms of compression of the brain, 

If there be no wound in the scalp, but the occurrence of symptoms of 
compression and the existence of some faery i a! at ane of 

injury irgcon to suspect 
a de fracture, he should 
make a crucial or T- incision 
down upon the part in order to 
examine the bone; and, if this be 
found depressed, he should elevate 
or remove it. 

If the scalp be already wounded, 
all that need be done to ascertain 
he aS. of the fracture is to Po 

he er very gently into 
wena ieed thus examine the | 
If any fragments be lying loose, 
they should be picked out, as thay 
___ ean only excite injurious irritation; 
1s level must be raised, and, if 


tec 


ed portions of bone, it is in many cases 
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merely to introduce the point of an elevator underneath the 
using the instrument as a lever, raise it into position (Fig. 3 
re be not an aperture sufficiently wide for the introduction of the eli 
made by sawing ont an angle of bone at a convenient gj 
ih or cranial saw Meas 318, 319), or by clipping off a 
ith the bone-forceps. In this way sufficient space may 
without the necessity of applying the trephine. If, how- 
table be splintered to » considerable extent, or if there be no 


Pig. 318.—Hley's Sav. Fig. 319.—Applleation of Cranial Saw, 


convenient oe that can be removed, the trephine must be apes in such 


a way that at least half its circle is situated upon the edge that overhangs 
the depressed bone; the Surgeon sawing out by means of this instrument a 
of the undepressed skull, in order that he may more cere 

get at the fragment. After a half circle of bone has been removed in this 
way, the depressed splinters may be taken out, a Hey’s saw still being occa- 
sionally required re the whole can be removed. It is interesting to note 
that the instrument familiarly known as Hey’s saw does not appear to have 
heen invented, though it was largely used and described, by Mr. William 
, of Leeds. He states (Practical Observations on Surgery, London, 1814, 

p. #), that the instrument was firet shown him by Dr. Cockell, of Pontefract, 
that « saw, formed on the same principle, presented in Scultetus’ 
Armamentarium Chirurgicum. In the works Pol ré (edited by 
Malgai, vol, 14) will be found an exact representat the instru- 
edge, as depi ‘by Hey, and as used at the present 

i r "os (sans comprimer dessus) 

le comprimer |’os fracturé 


‘On the introduction of the anti 
Surgeons hesitated to apply the st: 
to the membranes of the 


this point, 
the first place, he showed that in 
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eopred a8 rigorously when the antiseptic treatment is adopted as 
| the success that has attended the treatment of depression of the skull 
fracture, by means of pneumatic traction, it has been recommended 
of sim pressed fracture, without injury of the brain or its mem- 
to make an attempt to draw the depressed portion of bone to its 
by means of a cupping-glass, adapted to the uneven surface of 
means of « cell of glazier’s putty. 
of Panctured Fracture, in which, as before stated, there is but 
jury of the external table, with considerable splintering and d 
inner one, or when there is a narrow and deep depression of the 
trephine must be sprtiet on different inate rom those that 
us in its use in ordinary depressed fractures. In the punctured frac 
i speed: not to remove symptoms of compression which, in all 
lity, do not exist; but with the view of preventing the inflammation 
will to a certainty be set up if the splinters of the inner table and 
pentup decomposing discharges be allowed to continue irritating the mem- 
and brain. Hence it is « rule in surgery, in all cases of punctured 
fracture, to apply the trephine at once. In these cases a trephine with a 


pore ld be used, and the circle of injured bone itself must be 
sawn awa: ie. 

the 

trephine 


ill 


#t 
sue 


z 
i 


ae 


Fig. 320). Should, however, the use of 
have been delayed in these cases until 

matory action has been set up, the instrument 
may still be pene with advantage. Many ‘are ago 
a was adm into University College Hospital, 
on sixteenth day after having been struck on the 
side of the head by a large nail, which projected from 


‘a door that fell wer him. No symptoms of any kind 


had occurred unt! the eleventh day atter the accident, 
when he became dull and lost his appetite ; on the six- Fig. £20.—Trephined 
teenth day, that of his admission, he had suddenly be- circle round Puno- 
come drowsy and delirious, but answered rational) tured Fracture. Nat- 
when spoken to, and complained of pain in the head. ural size, 
‘The pupils were dilated, the skin hot, and the pulse 
On examination, a small round aperture, from which some fetid pus 
‘exuded, was discovered on the right parietal eminence. On introducing a 
which the hole just admitted, some rough bone could be felt. 5. 
immediately trephined the boy, removing a circle of bone including 
the small aperture, The inner table corresponding to this was found splin- 
tered to some extent, and the dura mater was thickened and inflamed; but 
the patient recovered without a bad symptom. 
Cuts, as by sabre or hatchet, into the skull, penetrating the outer 
table, are apt to splinter the inner one, in the same way ss occurs in a 
“punctured” fracture, to which they bear a close analogy. They require the 
same preventive trephining that is needed in the true punctured fracture, 
having for its hice the removal of splinters and spicula, which would infal- 
ply lice a fatal meningitis if lett. : 
those rare cases in which there is a De , without symp- 
toms of compression le of practice is 
F bone should be 
Teft where it is, or an attempt be m 
nethy, and Dupuytren advise that, 
compression, it is better not to inte 
on record of patients who have recover 
the depression continuing permanent, 
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seen several instances of recovery in which the bone had been elevated and 


Phe sooner elevation is done the better. Danger does not arise from early 
but from delay. The presence of depressed and spiculated frag- 
ly induce meningo-encephalitis, 


into the dura mater must 5] 

ably so if become bathed in decomposing discharges. I have 
times trephins ae. ealtoarily in such circumstances as these with suc- 
never oceasion to regret doing so. Indeed, there is no 
which the gee of trephining is attended by such suc- 

in those of dey and comminuted fracture. Even 

ys have el: and inflammation has set in, the proper 

remove the depressed and splintered bone, and thus give 

t his only chance—a slender one, it is true—of recovery. In such 

adverse circumstances the patient may, however, be saved. A man was 
under Liston with a long depressed fracture on the side of the head, 

iced by the blow of a brickbat; though no sign of compression existed, 
os of cerebral inflammation were speedily set up, and Liston 
him on the fourth day after the accident; the man, who was per- 
conscious, walking into the operating-theatre. A considerable splinter- 

ing of the inner table was found, the fragments of which were removed. 
dura mater having been punctured by one of the spicula of bone, dif- 
fuse suppuration of the membranes of the brain set in, and the patient died 
in a few days, In this case, however, the necessity for early trephining 
was clearly indicated, notwithstanding the absence of any symptom of com- 


‘The Ultimate Results of Fracture of the Skull in those who recover will 

more or less closely resemble the conditions given at p. 700, as the conse- 

of contusion of the cranium without fracture, Epilepsy was very 

went in the American war cases; so also ial or complete loss of 

was one of the common sequences of such injuries. When deafness 

‘occurred, it was generally connected with impairment of other special senses, 
and often of the mental faculties. 

When a depressed fracture of the skull is complicated with a Fracture or 

of the Spinal Column, it is sometimes difficult to know which 

are due to the one accident, and which to the other, In such a 

ns this, however, we should, [ think, treat the depressed fracture irre- 

asd of the spinal injury, thus giving the patient a chance of recovery, 

ion of life, or, at least, of return of consciousness before death. 

i ii spi ith depressed frac- 


jusness to a great degree, 
the spine. examina- 
cervical vertebra. 
oe 


INJURIES OF THE CONTENTS OF THE CR 


Wooxps or tae Bratx axp irs 
. are among the most 
dents. The extent of injury inflicte 
limits, from slight laceration without 
disint ion, and escape of large 
Canses.—Injory to the brain 
simplest form is, perhaps, that whic! 
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the cavity of the arachnoid, sometimes completely covering 
with ick layer of coaguluim. et the extray- 
have forced its way into the substance of the brain, and 
Se facta Ea 
e it ive jay, marked inflam ian} 
be ut the injured spot; this is especially the case in ipoecatiene 
o iz wounds or accompanying compound fractures in which 
dura mater is torn, In these cases ‘the brain-substance is softer than 
“at the injured spot, and is washed away readily with a stream of 
At the injured part are the remains of the extravasated blood; 
it the brain-substance is redder than natural. In addition to 
c Coparnet the whole brain basal poe the Risser id 
|, a8 indicating meningo-encephalitis; the pia mater is w 
t and infiltrated with greenish, puriform, inflammatory exudation, 
star from the injured spot and extending more or less widely in all 
; there is a slight excess of cerebro-spinal fluid in some cases, but 
‘ surface is almost dry, and the convolutions are slightly flat- 
tened from swelling of the brain; the gray matter is everywhere ler than 
Fr ints seen in sections of the white substance are too 
numerous, and the ventricles often contain an excess of fluid. Supposing 
e the immediate dangers of acute local inflamma- 
litie, it is still possible that death may occur at a 
m softening round the injured spot. This softening is a 
terference with the circulation from the injury to the vessels 
went hemorrhage, and of the local inflammation following 
the effect of this, the brain-tissue and the inflammatory 
together undergo fatty degeneration, forming « yellowish pulpy 
away readily under a stream of water, the condition 
yellow softening. The microscope shows innumerable 
ranular cells, with sometimes recognizable débris of the 
white matter. It is possible that recovery may take 
‘ing of an area of some size, the degenerated tiss 
mall superficial defect left in the surface of the brain. 
in which recovery takes place without these unhealthy changes, 
ue scar, deprewed below the surface, is left in the 
) ily adherent. In the centre of 
the cicatrix may be a darker patch containing crystals of hematoidin, indi- 
‘eating its hemorrhagic origin. If much blood | been extravasated into 
the cavity of the arachnoid, it occasionally that, instead of being 
aerataial absorbed, it becomes dec rs ly ani i 
0 of almost leathery consi c i 
which remains permanently adherent to on 
space. Occasionally it forms « complete 
‘noid cavity, and containing merely 
amiherent to the dura mater, but ha 
“apace. 
tion of the brain vary greatly acc 
seat of the injury, the age of the 
be very readily determi 
ordinay 


a slowly, an 
ness isdelayed pver twelve hours, 
‘FOL, LA 
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when the laceration is due to a more diffused blow on the head, in those cases 
in fact in which it is situated on the opposite side to that struck, concussion 
is palways more,or leas distinctly marked. In these the injury is more 
diffized, and seldom at first capable of accurate localization, for in addition 
to the loeal injury the whole brain has been shaken and concussed, Under 
such circumstances, it is not surprising that the return of consciousness is 
often delayed for days or even weeks. 

“The Lovality of the Injury. Until comparatively recently we bad no means 
at our com! by which we could with any certainty ize the exact 
part of the brain which was bruised or lacerated by an accident unless the 
nature of the oo was such as to leave no doubt that the cerebral substance 
‘was wounded directly beneath the part of theskul] to which the violence had 
been ap; was known that injuries to one side of the brain caused 

of the opposite side of the and face, and that sometimes the 

lyses affected merely a part of one side, and were very temporary in their 

; that in other cases extensive injuries of the brain were not 
accompanied by any interference with motor power; but there was no accu- 
rate knowledge by which the seat of the injury could even approximately be 
determined by the symptoms. The earliest definite attempt to localize an 
injury in the cerebral hemispheres was made by Broca, who pointed out in 
that the condition now known as aphasia, in which the patient loses the 
faculty of converting his ideas into articulate speech, is associated almost 
invariably with some definite lesion of the posterior part of the third left 
frontal convolution ; but it is to the experiments of Hitzig in 1870 and 1871, 
and of Perrier in 1873 and the following years, that we owe the fall estab- 
lishment of the doctrine of the localization of the cerebral functions The 
observations of these aes have been confirmed, and their important 
icine and sur; demonatrated by the clinical and 


researches of Ohurcot, ‘Championniére, ann, and 


bearing on eal mi 
i As the result of experimental observations upon the brains of 


dogs, monkeys, and other animals, it hus been demonstrated that the cortical 
matter of the brain in the region of the sulcus of Rolando is the seat 
‘of yarious centres which are connected, in some way at present not fally 
understood, with the voluntary muscular movements of the body. Hitzig 
anid Ferrier showed that if certain definite points in this area are stimulated by 
‘an extremely weak faradic current definite groups of muscles on the opposite 
‘side of the body ure thrown into action; when the trength of the currentis 
increased the resulting movements are no longer limited, but 
extend to a whole limb or the whole side of onger current 
the whole body and 

definite areas 


> or appear 

jured part of the 
mary or secondary mischief, a dist 
term monoplegia is applied to the 
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‘Surgeon to a correct estimate as to the seat of the injury to the brain; but 
in secondary or consecutive disease, such guides may be entirely wanting. 
_ The following is a chort summary of the combined results of experimental, 
clinical, and pathological observations as applied to the human brain, 
1, Aphasia is dependent on a lesion of the posterior extremity of the third 
or inferior frontal convolution of the left side—Broca’s convolution (Fig. 
321, between F3’ and R"). 


‘Fig. 821.—Convolutions of the Brainy &. Fissure of Sylvius} Sa. Anterior Limb; 86, Poste- 
rior Limb of Pissure of Sylviue; R. Fissure of Rolando; PO, Parioto-occipital Fissure; 
‘IP. Interpariotal Fissure: PT. Parallo! Fissure; SF. Superior Frontal Sulous; IF. Tnfe- 
rior Frontal Sulous; Fl, P2, ¥3. Superior, Middle, and Inferior Frontal Convolutions; 
P2, Saperior Parictal Convolution; P3, Sapra-marginal Lobule; P4, Angular Convolu- 
tion; TSI, TS2, TS8, Superior, Middle, and Inferior Tomporo-sphanoidal Convolations ; 
G1, 02, OS. Superior, Middle, and Inforior Occipital Convolutions; RK”, Broca’s Conrolu- 
‘tions. (From Luons.Championniére,) 


_ Facial Paralysis depends on a lesion of the lower third of the ascend- 
convolution (F4), and the contiguous part of the posterior end 

f the second frontal. The anterior part of this area is chiefly concerned in 
‘the movements of the upper part of the face, The posterior part, which 
extends to the lower third of the ascending parietal convolution, controls 
the movements of the lip and mouth, The fact that these centres are clase 
= Broca’s convolution explains the frequent co ion of facial palsy and 


8. Paralysis of the Upper Limb or brachial monoplegia indi 
‘affection of the middle portion of the ascending frontal convolution, and the 
eae part of the ascending pari p if 

(about the spot marked i). ¢ mediately above 
those for the face, it is common to meet with n of facial palay 
and ig of the arm. 

the upper extremit, 
parietal lobule 
inal fissure (P2), 
observers; but 
‘ier states, that in 
centres for the uppe ior frontal and part of 
convyolutions, reaching to ne: ongitudinal fissure of the 





726 INJURIES OF THE HEAD, 


brain is a centre which controls lateral movements of the head and eyes and 
dilatation of the pupil, the oculo-motor centre. He states also that there is 
a centre for vision along the lower part of the eee Jobe, and one for 
hearing in the first or superior temporo-sphenoidal. 

‘The above facts may be made more clear by a few typical cases. 

Tn 1881, a young man, aged 20, was admitted into University College 
Hospital on the second day after he had received a rather violent blow on 
the left mate in a fall from some steps. On manipulating his head, a sen~ 
sation was felt as if a small round piece of the thin part of the bone in that 
region had been broken loose; it was not depressed, aud as further manipu- 


Pig. 322.—The Relation of the Convolutions to the Bones and Surface of the Skull. R. Pienre 
of Rolando; Pa. Ascending Parietal; Fe. Avcending Frontal Convolution; P3. Broen's 
Convolution. (From Locas-Championnitre.) 


lation seemed dangerous, pressure was not repeated on it, He wax not 
stunned by the accident, or at most for a few seconds only, but immediatel 
lost the power of speech; he could understand what was said to him, 
could say “yes,” and “no,” but nothing more. On the third day there waa 
distinct paralysis of the lower facial muscles on the right side; on the fifth 
day, a clonic spasm commenced in the lower facial muscles, and ually 
extended to the upper, and he lost consciousness. ‘This hi nearly half an 
hour, when he recovered, and was leeched over the injured spot, after which 
he fell into a sound sleep, and from that time rapidly improved, being 
practically well by the fifteenth day. 

A gentleman, aged 39, was thrown from his horse, striking his head vio- 
lently on the ground. He was taken up insensible, and was to have 
a considerable extravasation in the right occipital region; there were no 
signs of fracture. He soon regained partial consciousness; he was quite 
unable to speak, and did not seem to recognize any one, but from the first he 
got out of bed to make water, and showed signs of discomfort when he 
wanted to use the bed-pan. On the second day, he was restless and his 
mental condition the same. On the fifth day, he could give the right or left 
hand when asked, though hie mind was very far from clear; his speech was, 
however, evidently worse than the state of his mind could account for; he 
used only a few words, repeating them frequently; there was 10: 

On the sixth day, he had violent convulsions, commencing with tw of 
the right side of face, followed by turning of the hend to the right, a 








LOCALIZATION OF ORREBRAL INJURY. 727 


Ranlueiat lg army ; the spasm then became clonic and 
ly the late side of the face. Between 
ean es My alas had twen: convulsions; his head was 
wed, and he was leeched, and the convulsions ceased. ‘The following day 
it was noticed that the right side of the face was paralyzed, From this time 
his recovery was slow, but uninterrupted. It was many months before he 
regained | Basal use of words, and during that time he was haunted by an 
idea which he could a explain. Six months after, he had a violent ples 
tiform fit, preceded by aphasia, daitogiaons some minutes, but he recovered 
wil tao consequences ; he was at the time from dyspepsia 
tion, On th the first Lepimeils of his accident, he had a similar 

2s ei ‘4 ich time till the t he has remained well. 
history of the American war is recorded the case of a man 
a an rare wound grazing the skull from the upper part of the 
frontal region to the vertex. Bh ‘he right arm was immediately paralyzed, at 
a conrad tially, but pally the whole limb became powerless. Nine 
the afer th the wound he was, however, well enough to be returned to 


‘athrie a ary of a soldier, aged 40, who was wounded at Waterloo 

passed across his head close to the trite fracturing and 

| bones. He was stunned by the blow, and whee he 

pe eit owen both legs. He was trephined ten days 

= on and made a good recovery, ultimately regaining mach power 

‘These cases sufficiently illustrate the chief clinical features of injuries 

affecting the motor region of the cortex of the hemispheres. On each side 

this motor aii is an area the functions of which are not yet ascer- 

ined. It is known that large portions of the anterior parts of the 
lobes may be lost without the patient showing any appreciable c 

mentally or physically; of the occipital region even less than this is 


“As thee cases cases may require the use of the trephine, it is of great im- 
portance that we should be able clearly to answer the question whether the 
paralysis is dependent on central or cortical lesion. If due to compression 

# Central ganglion, it is obvious that the trephine would be useless. In 

cases cep paralysis will probably have been immediate, its completeness 
will be very marked, and the whole of one side of the body at Jenat will da 
call probability suffer, 
Tn cortical , in which the trephine n 
‘applied, the paralysis, although it may 
does not appear for some ti 
extensive, sometimes affecting single. groups of 
Age of the Patient exerts some influ 
of laceration of the brain. i 
to a injuries of the toy 
r, witl 


Tonge bell than i ea peoms 

ne ea even of tal 

for a considerable time within ea 
occasioning death. Thus Hennen states: 
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convulsions, extensive paralysis, and the early supervention of coma; a very 
} temperature with great restlessness. é later convulsions about the 
t although grave, are by no means nora symptoms; they become 

rrave if they fpatdeasvently ited, and if in the intervals there is found 
to be an extension of any lysis that may be present, and especially if 
the condition of insensibility is found to be gradually ose after each 
attack. When the symptoms of intracranial suppuration set in, the case, 

5 is not quite hopeless. 

Tr In the treatment of injuries of the brain, little can be done 
after the system has rallied from the shock, beyond attention to strict anti- 
phiogistic treatment, though this need not be of a very active kind. In 
these cases, indeed, as much should be left to nature as possible, the Surgeon 

removing all sources of irritation and excitement from his patient, 

and applying an an! ic dressing when there is a wound. 
__ Tf ap a body be lodged in the skull, it must of course be removed, 
if jis may be done if it be situated near the external wound, or 
fixed in the bone; but if it have penetrated deeply into the substance of the 
brain, and have completely out of reach, it would be perhaps more 
dangerous to trephine the skull on the chance of reaching it, or in any other 
‘way to go in search of it, than to leave it where it is. Bullets should always 
be extracted if they can be found. On this point military Surgeons are 
axree. If they enter the skull, and strike rs and fracture the opposite 
without escaping, should they besought for? I think not. Larrey and 
Bell, it is true, have extracted the ball on the side of the head cpealtis the 
point of entrance. But it may not be found there. In a case of suicide to 
which I was called some years ago, a gentleman had shot himself through 
the right temple; immediately opposite the wound, on the left temple, was 
‘& raised, Jooge, and stellate fracture of the skull, over which the scalp wae 
i I cut down on this and removed the fragments of bone, expect- 
ing to find the ball beneath them, but in this I was disappointed, and after 
death the bullet was found lying in the base of the skull, whither it had 
ions performed in such cases should be carried out with 

strict aa rp precautions. 
‘Tn cases of laceration of the brain without open wound, nothing is required 


at first beyond keeping the bowels , applying cold to the head, and per- 


fect quiet. Should there, however, be early convulsions or paralyses suff- 
ciently definite to indicate the seat of the leaion, followed rapidly by coma 
ing death, and evidently due, from its early occurrence, to hemor- 

from a laceration, the question of | i er the point of injury 

to 2 been sufficiently 
t to learn what 


defined to enable the 
the head should be shaved, and lee 
‘tion, and after this an ice-cap, 
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Incerated spot, pay Buided by by the theory of localization of the functions of the 
hemispheres? It is possible that tension might thus be relieved, and serum 


or clot allowed to escape, but the result would be very doubttul. At any 
rate, the operation could be justifiable only when the case was otherwise 


operation is, however, much more hopeful, and certainly should never 
be pagesiar when symptoms of intracranial suppuration supervene with 
localized paralysis sufficiently defined to indieate the part of the cortex 


ruide to ee of the Sg an in herein ens ape line of the 
osx oie in this line betes Heme haem eee by Se pee the pa- 
ipionniére lays down the following rules for the applica~ 

my Sr, iy trephine ; 


1. When there is general hemiplegia, the crown of the trephine should be 
sips acros# the middle of the line of the sulcus of Rolando. 
When the arm and leg are paralyzed, the rephioens should be applied 
aes Ia of the upper liniy only, tho wehton Ne 1a be applied 
0 paralysis of the up| imb only, the trephine shou! ay a 
little in Rayanes of the middle third of “the line. : 


Pig. 325.—-Guides for Onding the thin Line of the Fireure of Rolando, 
(Leucns-Chainpionniire.) 


4. In simple aphasia it must be applied lower down, below and a little in 
front of the line. 
5. When both lower extremities are paralyzed, the top of the line and the 
vertex must be trephined. 
6, When the upper and lower extremities are paralyzed, the middle and 
aoe of the line should be trephined, 
lysis of one upper extremity with facial paralysis requires tre- 
Phining i in front of the line at its lower third. 
is of one upper extremity with aphasia requires the trephine to 
be pitied low and in front of the line, 
9, Tn facial paralysis and aphasia the trephine must be applied in front 
of the line iia below its level. 
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a large trephine should be used, and if necessary it be 
ed in more than one place. ee 
roles are given for finding the line of the suleus of Rolando. 


aoa siren ives the following: A point 55 millimetres behind the 

es and sagittal sutures in the middle line corresponds: 

od Ce Rs: to totind the lower end (Fig. 323, R), draw a line 

external merle process of the frontal bone for 

(Pig. 323, 3 BOP. -A); from the jor extremity of this, draw 

[ison line 2 centimetres in length (Fig. 323, Sree the upper end of this 
corresponds to the termination of the oieee Rolando, 

Thane gives the following: “The upper end of the sulcus of Rolando is. 


Fig, 224.—Situations jn which the Trephine may be applied. A, for the centre of the lower 
limb ; B, for the upper limbs ©, for the contre of the face; F3, Situation of Broou’s Con- 
volution. 


placed about half an inch behind a pein midway between the root of the 
nose and the external occipital protuberance; its lower end is close to the 
ior limb, and about an inch behind the bifurcation of the fissure of 
Ivius. The bifurcation of the fissure of corresponds to a point one 
inch and a quarter behind and a quarter o inch above the level of the 
external angular of the frontal bone. 
Saccharine Diabetes is an occasional con: nce of injuries of the brain, 
A man 43 years of age was admitted into hos; inder my care with paral- 
the result of a fall on the back of y his urine, 
was found to contain sugar in vei rge quantity. 
accident, he had been perfectly well a ist; and, as the paralytic symp- 
toms disappeared, the Binbetic su a quantity, until it 
ceased entirely to be formed, and t! W he continued use of 
saccharine and amylaceous matte 
some sim ae instances in illustrat iological faet 
pointed out by him, that in rabbits v f the central portion 
of the medulla oblon, ta, betwee -and the auditory 
nerves in the floor of the fourth casion saccharine 
diabetes, and that in the dog arti tn 
by fracture of the skull and injury of the 








r ie saree into ee Hens the roa peered 
z tes synchronously wil e in, ani 

ite en's eax: or peste even larger (Fig. 335), Tn its 

d structure it varies. Ii tances it chief 
blood ; but the true fungus cerebri is com, of abate 
cerebral matter, infiltrated inflammatory exudation 
Sofening of the brain, with red discoloration, extends for some 
under the base of the tumor. The mental condition of the 
% ip many cases not much disturbed at first, there being merely 
of cerebral irritation. Speedily, however, stupor comes on, 
im most cases eventually occurs from encephalitis, ending in 
quent on the inflammatory effusions that take place within the 


h the prognosis in fungus cerebri is extremely bad, it is not h 
the American war seven cases of recovery are recorded, In the 

war of 1859, Demme saw five recoveries out of twenty-one cases, 
—Preventive treatment is of the greatest importance, if the 


tendency to hernia cerebri. Should the fungus form, the treatment is 

1 ust ery: if me erie be shaved si as is yn ss 

_ mended, it generally sprouts in until the patient is destroy irritation 
and coma eae aha ma fortunate pe however, incon of the 
“tumor is not followed by its reproduction. All that can be done is to slice off 
the growth on a level with the brain; to apply a pledget of dry lint, and a 


‘compress and bandage over the part, thus allowing it to pranalats and the 
wound to cicatrize. 

Exrravasation or Bioop wirnty THe SkuLL commonly occurs in all 

juries of the head accompanied by laceration of the brai 

those in which the skull is fractured without that organ 
Indeed, when we reflect on the great vascularity of the parts i 
the large sinuses, the numerous arteries that ramify both within the bones and 
at the base of the brain, and the close vascular network extended over the 
surface of this organ, we can easily understand that extravasation of blood 
is one of the most wpek complications of these injuries and a common 
enuse of death, when they terminate fatally at an early period after their 
occurrence, 

Causes.—Intracranial extravasation of blood may take place either with 
or without fracture of the skull, When it is the result of fracture, it is in 

uence of the fissure tearing across one of the meningeal arteries 

distributed on the inside of the skull, or of a fragment of bone wounding 
sinus or the vascular network on the surface of the brain; or it may proceed 
from Jaceration of this organ breaking down its onl structure. In other 
eases, as in gunshot wounds, the hemorrhage may be a consequence of wound 
of the all by the bullet or other foreign body; but it may be the result 
also of apparently trifling injuries of the head without wound of scalp, or 
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fracture of skull, from the rupture by concussion of one of the meningeal 
arteries. 


Situations.—The extravasation may occur in four situations: 1. Between 
the dura mater and the skull, where it is most commonly met with; 2. Within 
the cavity of the arachnoid; 3, Upon the surface of the brain; or, 4. Within 
its substance and its ventricles, Tis usually most considerable when poured 
out upon the dura mater, or within the cavity of the arachnoid at the base 
of the brain. It isin smallest quantity immediately on the surface of that 
organ, or within its substance, It is, however, seldom found in the latter 
situation as the result of violence, without being met with more superticially, 
‘The quantity effused in any one case seldom exceeds four ounces; and, when 
in such — quantity, it proceeds usually from rupture of the meningeal 
artery. I have once seen a clot from rupture of the middle meningeal artery 
that weighed five ounces and a half. 

Results,—Extravasation of blood is one of the most frequent causes of 
death in injuries of the head, by inducing pressure on the brain and coma, 
‘The blood that is extravazated* usually coagulates into a firm granular clot. 
‘There can be no doubt, however, that extravasation of blood inty the mem- 
branes of the brain frequently occurs without being attended by fatal conse- 
Ca The blood that is 40 extravasated may undergo various changes: 

‘The extravasated blood may be absorbed entirely; 2. The serous , 
and a great of the coloring matter, may be removed, besife, o i 
buff-eolored layer, which may occasionally ernie ized. is occurs 
only in arachnoid hemorrhage, Such layers are sometimes double, and then, 
forming a flattened cyst, the cavity of which is merely moistened by a little 
fluid, are occasionally found unexpectedly in the arachnoid cavity many years 
after the injury which pave rise to the extravasation; 3. The exterior of the 
clot may become consolidated, whilst the interior contains fluid and disinte- 
wg lood. This occurs in the cerebral substance, and the cysts thus 

ed are permanent, 

Symptoms.—The only definite symptom of extravasation of blood is 
gradually increasing insensibility, ending in coma within twenty-four hours 
of in) ie oct Reena sees} Ge pis e pelea 
to determine, ii , whether the hemorr! is takin, 
the dura mater and the bone, or whether it fe from a orate the 
brain-substance. 

Tn the first variety there are, in typical cases, three distinct sagen viz, 
concussion, a return and some continuance of consciousness, and coma 

junily supervening. ‘The patient is concussed or stunned as usual, after 
Phwessipt cfm blaw onthe head ; from thia’he, quicklpxraleandiaia 
symptoms of compression set in, and gradually increase in intensity. 
becomes drowsy and dull, with « slow and laboring pulse, dilated and 
sluggish pupils, and a tendency to slow respiration. He the compressi 
increases, complete stupor at length comes on, with stertor in breathing, and 
there is cither general paralysis, or hemiplegia of the side opposite to the 
sent of injury. ors commonly there is, first, hemiplegia of the side 
tw the seat of injury, speedily followed by complete general paralysis. Con- 
vulsions may occur during the time the hemorrhage is taking place, but are 
not common, 

When the symptoms run this regular course, it is probable that the extra- 
vasation results from injury of one of the meningeal arteries or lange venous 
sinuses; and that there is no laceration of the substance of this organ, for it 
muy safely be assumed that if the patient recovers consciousness after the 
accident, he caunot have such « degree of tearing and bruising of the cerebral 
substance as to lead to sufficient escape of blood to cause compression of the 





right pupil was 
|. He was treated Le ere but died on 
examination, a fracture on the left side of the skull was 
into the left internal meatus ; on the right side of the head, 
perpen the fracture and the seat of injury, there was a large 
eayity of the arachnoid, with some sero-plastic exudation 
i ‘Here waz a meningeal extravasation, the result of reer 
we ptoms for fourteen days, and then proving rather sud- 
denly fatal by i tion. A woman, whilst walking with her sister, fell 
in the street. She was taken up insensible; thought to have a fit; became 
2 emi ia on the right side, and died the next day. Ater death, 
b bone was found fractured, and a clot that weighed five and 
‘a half ounces was found lying over the ruptured middle meningeal artery 
‘on the dura mater. Or the injury may be 4o slight as barely to attract 
eae A lady ergs ints the opera, stumbled as she went down some 
s, and struck the side of her head against the wall. She felt giddy and 
‘conflsed, returned home, went to bed, and was found comatose the next day, 
I was sent for, but, before I could trephine her, she had died. On examina- 
tion, a four-ounce clot was found on the dura mater, under a ruptured men- 
‘ingeal artery, but without fracture. I have scen the same in a boy, who, 
running down stairs to his dinner, struck his head the opposite wall ; 
e dinner, vomited, beeame drowsy, and |. A large clot was 
found on the dura mater at the part struck. In neither of these cases was 
there any external bruise or other sign of injury. 
- The insensibility of drunkenness may usually be distinguished from the 
from injuries of the head, by absence of local mischief, 
ith, and by the face of the drunkard being flushed 
ad turgid, and not pale as in a person who is suffering from the effects of a 
severe injury. When « drunken peraon has met with an injury of the head 
_and is insensible, he should always be carefully watched, however slight the 
appear to be, until sufficient time has elapsed for hi 
ible to say whether the 
result of intoxication, or of m f e akul! d 
enses to be sent away from hospitals as drunk, when in reality the stupor 
‘was occasioned by the pressure of depressed bone the brat 
~ In the stupor from poisoning by opium, the 
‘are contracted to the size of a 


‘The Treatment of extravasation of blood sted on two prin- 
ciples—either by means of general and | measures, having 
he , of absorp- 

4 ication of the 


meni: 
cerebral extravasation, trephin' 
tent with general measures 


earner en an attempt ma; 
blood. 


YOu. 1.47 
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‘The most serious difficulty in determining on the mode of treatment does 
not consist so much in ascertaining that blood has 


skull, as in the difficulty of diagnosing that it is so 
mater and the bone ae admit of carnal not 


ister 
brain, giving rise to the cerebral form of extravasation, must also be taken 
into account. For these various reasons, Surgeons now very wisely content 
themselves, in the great majority of cases of extravasation, with the employ- 
ment of antiphlogistic treatment, on the principles already stated. The 
should be shaved, the ice-bladder appli e patient bled, purged, and kept 
at t rest. 
it can, however, be ascertained without doubt that the extravasation is 
meningeal, but that it is so situated that the blood may be removed 
through the trephine-aperture, and if there be no other serious injury to the 
brain or skull, trephining should at once be performed; and dou! 
pocesioaaly occur in which, from the situation of the blow, and 
presence of a capillary fissure over the course of the middle 
artery, the gradual supervention of gigns of compression after an in| 
consciousness, and the occurrence of hemiplegia on the side opposite to that 
which has been struck, the Surgeon is warranted in making an ay 
the skull at the seat of injury, in order to remove the blood that 
poured out, and to arrest its further effusion, But the instan 
this assemblage of symptoms exists, with suflicient precision to 
operation, are excessively rare. Out of many hundred cases of serious 
fatal injury of the head that were admitted into University College Hi 
during the time I had cha rds in that institution, in four 
T believe, was it found advisable to have recourse to trephining for the re 
moval of extrayasated blood. In three of these cases death speedily ensued, 
the coma being unrelieved by the ipa iss Tn the fourth case, recovery 
took place. The successful case to which I refer was that of a man admitted 
comatose, three days after receiving an injury of the head by a fall from a 
cab, were no serious symptoms for some hours after the accident ; 
‘but then stupor gradually came on, amounting at last to complete coma. 
examination, a bruise of the scalp was found on the left temple; th 
ae made an nes and, anes agen mites ae the ~ of 
le meningeal artery, trep! the bone, when a congulum was 
found lying upon the dura mater, and, on Deer fluid arterial 
ey freely welled up. The coma was relieved, and the patient made a 
recovery. 
pee ee last eleven years, over which period the Bite of University 
College Hospital extend, four cases have heen trephined for i hem- 
orrhage; three by M. Beck, all of which terminated fatally, ‘one by 
Godlee, which was successful. In this case, the bleeding artery was seen 
and secured by a ligature. 
In fact, in all cases in which there has been a fall or blow on the head, 
followed by the symptoms above described ending in coma, even 
there may be no external marks of violence, the Surgeon should cut down 
on the skull, and examine it for fracture—to trephine if necessary, If there 
be no injury to the bone, no evil can result in such a case from the si 
incision in the sealp, If there be fracture, the incision is the only means of 
diagnosis, and the first step towards saving life. But it must be borne in 
mind that, however clear aaa extravasation may not be met with where 
the Surgeon expects to find it, In these cireumstances, it is better not to 








LINE OF MENINGEAL ARTERY. 


c ‘search by making fresh trephine-apertures. In no case would 
pane over the course of the middle meningeal artery 
absence of Srpians on the chance of finding the blood there, 
recommended by some of the older Surgeons. The middle 
may be wounded at any part of its course within the skull, 
yery rare for the main trunk to be ruptured ; almost invariably it 
terior branch that suffers. This branch is first directed forwards 
e wing of the sphenoid to near the tip of the small wing; here 
a curve backwards, and often enters a canal in the bone; from 
it is directed backwards and upwards in the groove which crosses 
inferior angle of the 1 bone. Its course may be found 
mally by the following rule: Draw a straight line back from the 
lar process of the frontal bone; take point at any distance 
r inch and two and # half inches from the angular process in this 
w a vertical line through it from the zygoma; measure a corre- 
jistance up this line, and the point so found will be over the artery. 
taken be under one inch and a half, the artery will very 
be found ina canal in the bone; beyond this it is pocallyaae 
Accuracy is of importance only when a fissured fracture is found, 
tre of the crown of trephine should, if er be at the point at 
fissure crosses the line of the artery. In other cases a very sufli- 
ical guide is ome the pin of the trephine two and a half 
ically above the condyle of the lower jaw. Having found the 
tery, a T-shaped incision should be made with the horizontal 
to the zygoma, the middle of the vertical incision beings op 
at which the artery is supposed to lie, The incision iyides 
the temporal aponeurosis and muscle. In doing this a large 
superficial and one or both deep temporal arteries will be cut 
ligature; the bone is then cleansed, saving the periosteum, and 
a ‘loth gaged applied, with the pin of the instrument over 
here the is supposed to lie. If the diagnosis have been cor- 
as the circle of bone is removed a dark solid clot pushes its way 
ing. As a rule, however, it is too solid to come out without 
scoop, and for this purpose a small lithotomy scoop may be used. 
m, having now trephined and removed blood clot, is con- 
ith what is truly the greatest difficulty ‘The artery in 
7 einer follows the dura mat if it be in a canal 
the i i i expands immediatel 
me into view ; 
all that is seen is a profuse flo lood po of the opening in 
skull, and apparently in some cases threateni ost immediately 
at ae these epee ise the patient 
into a position, to compress 
the fate neck, Under th 
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that of the punctured or starred fracture of the skull, without stupor; in all 

other instances in which it is called for, the object of its application is the 

removal of a cause of compression or of irritation of the brain, euch as a de- 

reas portion of bone, foreign bodies either fixed in the skull or lying close 
it, or pus or blood extravasated within the cranial cavity. 

‘The trephine should have a well-tempered crown, serrated half way up its 
exterior; the teeth should be short and broad; the centre-pin must not pro- 
ject more than about one-zixteenth of an inch, and care must be taken that 
‘the serew which fixes it is in god working order. The other instraments 
required are a Hey's saw, an elevator that will not readily snap, a pair of 
strong dissecting forceps, and a quill cut to a rather long blunt point. 

The ion itself should be conducted in the following way: The head 
having shaved, and aroetion of the skull to which the trephine is to 
bo Stele) having been ly exposed by means of a crucial or T-shaped 
in, 


, or by the enlargement of any wound that may exist, the periosteum 
is to be carefully raised with a periosteal elevator from the whole area to be 


|. The trephine, with the centre-pin protruded and well screwed 
down, is now to be firmly applied until its teeth touch the eee: 326); 
itis then worked with rather a sharp, light, and quick movement, the pressure 
being exercised as the hand is carried from left to right, The centre-pin 


Pig, $26.—Application of Trephine. Fig. 827.—Trephine-oot at odge of fracture. 


muat be withdrawn as soon as a good grove is formed by the crown, lest it 
perforate the skull first and injure the dura mater. In this way the outer 
table of the skull is quickly divided, and the diploé cut into (Fig. 327); the 
detritus, which now rises by the crown of the trephine, is soft and bloody, 
instead of being dry, as it is whilst the outer table is being sawn. As the 
instrument approaches the dura mater, sawing must be conducted more 
warily, and must every now and then iterrupted, in order that the Sur- 
ee may examine with the quill, or w lat end of a probe, the depth 
has been obtained, care being take is uniform throughout the 
circle. The Surgeon now makes A y lightly, and now and then 
tries with a slight to-and-fro mov the circle of bone is loose. 
So soon as it is, he withdraws it in the trephine, or raises the 
by means of the elevator. | r he dura mater must not 

ii nences may ensue. The objects 

to must now be carried out, 

d pus or blood evacuated. The 
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_ The introduction of antiseptic surgery has greatly reduced the ity, 
especially in cases in which the dura mater is wounded. Kramer hee the 
-* results obtained from published cases and the reports of hospitals 
‘in which the antiseptic system has been adopted. Of 25 cases in which 
primary trephining was performed for eee fracture, 21 healed by first 
intention, 2 after suppuration, and 2 died, 1 of circumscribed meningitis, 
and 1 of meningo-encephalitis, In 6 cases of secondary trephining, 8 healed 
first intention, 2 by second intention, and 1 died with hernia cerebri, In 
eazes in which the skull was opened, through a perenne sound scalp, 
for tumors, epil old depressed fractures, ete., 21 healed without fever, 
18 by first intention, and none died. 

Tn considering the mortality after trephining, it must be remembered that 
the unfavorable result, which so frequently follows, is not always to be 
attributed to the operation itself. In a large proportion of fatal cases death 
results rather from the injury sustained by the brain, from ire of extra- 
vasuted blood, or from inflammatory mischief round a laceration of the 
cerebral substance, than from the operation; and as the cases to which 
modern ierry now restrict the use of the trephine would necessarily 
prove fatal if left to themselves, it is but right to give the patient the chance 
of excaping with life, however slender that chance may be. 


CHAPTER XXV. 
INJURLES OF THE SPINE. 


Ixsuntes of the spine, like those of the head, derive their importance 
mainly from the lesions of the inclosed nervous structures by which they are 
‘accompanied. Speaking clinically, by “ the spine” is meant not the verte- 
bral column only—that is, merely its skeleton—but the whole of those 
structures which in the pene boty connect together, or are included within 

various bones of which that column is composed. These structures are 
of the most diversified character; they include muscles, tendons, ligaments, 
cartilage, fibro-cartilage, synovial membrane as bonds of union. As included 
structures we find the spinal cord, its membran bloodvessels, the roots 
of the spinal nerves, the nerves themsely: and branches of the 
sympathetic. Clinically these must all be con: z ‘onstituents of the 
1 Tae forming parts, indeed, of one o1 & jury of the spine, 
wi it be direct or indirect, al liable to be impli- 
cated toa ter or leas extent. uch as a fracture, it 
‘is evident that the lesion is not | d but implicates more 
or less extensively all the extern: 
tion of the spine, as well as th 
branes, and the spinal nervy 
severe and direct injury, as 
‘anatomical constituent only, w 
implicates more or less seve! 
the formation of the spine, r d t al. The degree 
to which each suffers will nec i F according to the foree, 
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nation are fc ly disturbed, and in which various symptoms indicative 
of innervation are immediately or remotely induced. 
see ns and writers on diseases of the nervous system 
ay di ren Casas to conditions under this one term, 
opens seated cord 5 pies . A jar a earee of fer cord, bane 
at or , its functions, without an; jon pel tible to 
the unaided Tpetandand of the cord from ected lood ; 3. 
Comprein it of ‘the cord om inflammatory exudations within the spinal 
whether of serum, (renter fae or pus; and, 4. Chronic alterations of the 
structure of the cord f, a3 the result of impairment of nutrition conse- 
Aen on aes occurrence of one or other of the pi Leese states, 
of the third. These various conditions pera? remarkably from 
eels in symptoms and effects, and have only this in common—that 
they ae are not scctogreaah “ay an obvious external injury of the ioe itself’; 
fer from the laceration or compression of the cord 
wt incre Wt ee lacement or dislocation of a vertebra, 
ve of concussion of the spinal cord seater ‘oceur, in 
ery injuries sustained in railwa: 7 lion and have been ¥ 
t (a the observation of Surgeons in consequence of th 

been the fertile sources of litigation ; actions for damages for injuries 
et have been sustained in railway, coll isions having become of such 


W inuiry. The as now to constitute a very important branch of medico- 
‘The symptoms that arise from these accidents have been 

y interp: |. Some jored them entirely, 
mee that they exist only in the patient; or, whil le 
admitting their existence, have attribu: a to other conditions of the 
‘nervous system which could not have arizen from the alleged accident. And 


when their connection with, and dependence upon, an injury have been in- 
contestably Bored, no little discrepancy of opinion has arisen as to the ulti- 
we of the case, the permanence of the symptoms, and the curability 
the patient. I cannot too strongly urge the fact that there is in net 
ie in the sraitome: of concussion of the spine produced by rai 
except the severity of the accident by which the concussion 
eieeealined, and that it is consequently ‘a mistake to look on a certain class 
oa as special and peculiar to railway accidents. Injuries received 
railways may differ in their severity, but do not differ in their nature, 
from injuries Beaieed in the other accidents of civil life. There ia no more 
real rence between that concussion of pine which results from a 
railway collision and that which is the c ence of a fall from a horse or 


the leg occasioned by the grinding of a rail 0 
‘that resulting from the heel of a cart across it, 
ease, the injury arising from be esentially of the 
same nature as that which is ltd nee! at it will probably be 
‘infinitely more severe and destructi ing to the greater 
of violence that occasion * 
of the spinal cord her by direct violence, 

as by severe blows or falls on the Toca pain and signs 
of contusion, or by slight blow : is when & 
meets with a fall, or general conc 
of a blow having been inflicted 
‘or wrenches, of the vertebral tn 

ws FROM Direcr VrioLEs 1 or commotion of the 
spinal cord, ax a consequence of seyere and direct blows upon the back, has 
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cwceguited and described by those writers who have 
3 the ct of iris to hi pat of ihe bd. eat 


Ear ep ears will necowarly a 
asevere blow upon e ¥ ‘ 
scoording to the Mtuntion of the ii , the mts 
inflicted, and the amount of ic mn that the doli- 
cord has sustained from the shock or jar to which it has 
severe blow upon the Upper Cervical may pro- 
jeath; a less severe blow may produce of one or 
poem pile modification of combined or disassociated 
and of sensation, of hyperwsthesia and of anwsthesia ; 
various Caesar car ec on irritation of the ee 
ir origin the medulla oblongata. Thus, when 

oar perne is affected, a sense of suffocation, with irregular action of the 
heart, “ys experienced, or severe vomiting may be established, and 

eootioue for months. Sometimes the spinal accessory nerve is irritated, anil 


eee felt r 
a eee 
ve 


/ 
E 
E 


R 


the trapezius or the sterno-mastoid muscle thrown into a more or less perma- 
went spasmodic state. From injury about the origin of the phrenic nerve, 
hiccup and a peculiar sense of constriction round the body, as if the pati 
were girt by an iron band, may be established. In other 


cases, again, the 
becomes partially paralyzed; it does not descend properly “in 
; hence, Race che to serious extent, is induced. 
Vhen the Lower Part of the Cervical has been struck so a8 to con- 
cuss the eo Thave ee lew of ties bales arms anne without 
paralytic symptoms of the trank or in these cases, the paral 
evacahenis; or it eaysietoeec arm and continue oe 
other; or one nerve only may continue to be affected—auch 
the museulospired, or the ulnar. There may be complete paralysis of sensn- 
tion and of motion in any one of these nerves; or motor power may. be lost, 
whilst apt = pat al or, a Sommaire where Ex con- 
tinues, it is ited, and we may. joss of motor power hyperwesthesia, 
‘These modifications of innervation may be pegs to one nerve, as the 
musculo-spiral, when there will be loss of motor power in the extensors and 
supinators of the forearm and hand, with loss of sensation, or with hyper= 
wethesia of the part of the hand supplied by the radial nerve. In other 
cases, we find motor feralyes of the circumflex or musculo-spiral nerve, 
and hyperwsthesin of the ulnar. In these respects, there is every posible 
vari 


ane blow inflicted on the Dorsal or the Lumbar Region may induce 
amore or less complete paraplegia. In some cases, the paralysis of talower 
limbs has been complete and instantaneous; and has affected both sensation 
and motion, with loss of power over the sphincters, In others cases, there 
has been only paralysis of motion, sensation continuing perfect or being in 
excess, The reverse has been met with, but less frequently and less com- 
img there being loss of sensation, and impairment, though not com 

of power over motion, One leg is frequently more severely 
than the other, Or the two legs may be unequally affected as to sensation 
and motion; both sensation and motion being impaired, but in varying 

in the two limbs. There may be complete loss of power over the 

sphineters both of the bladder and anus, with incontinence or retention of 
urine and foves; or the loss of power may be confined to the bladder, which 
is especially the ease when there is paralysis of motion rather than of sensa- 
tion Pathe lower limbs. The state of the urine will vary. If there be no 
retention, it will continue acid, When there is retention, the urine 
becomes alkaline; but sometimes, even when there is complete retention, 


= 
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eee upy-and ; and Ollivier noted the very remarkable circumstance 
in one case of retention that there was an enormous furmation of uric acid, 
so that the catheter became loaded with it, Priapism does not oceur in 
concussion, while it does so often in cases of laceration and irritation of the 


‘The Temperature of the body generally falls below the normal standard, 

very markedly so, the enien aa the mouth being especially cold. 

by thé thermometer, in the mouth or axilla, the temperature 

be found to be from four to six degrees below the normal standard ; 

thermometer, which peters marked only 90° Fin the axilla, 

in the rectum, it will be found to rise above normal to 99° or 100° 

is very important ax showing that the whole body is not uniformly 

of a lower temperature than normal, It points rather to disturbance of 

the vaso-motor action of the sympathetic nerve than to any direct influence 

exerted yr the spinal cord, and may be connected with that condition of 
congestion which is so common a sequence of these injuries. 

The Secondary US pac of severe concussion of the spine are Con! 
those of developing inflammation in the meninges and in the cord itself. 
They consist of pain in some part or parts of the spine, greatly increased by 

re and motion, and rigidity of the vertebral column, the patient mov- 

ig it as a whole. The pain is tly increased b: all movements, but 
especially by those of rotation. It frequently extends as a line down the 
limb or as a circle round the body, giving the sensation of a cord tied 


Bees 
the case go on to the development of acute inflammation in the mem- 
branes of the cord, spasms of a serious character come on; at first, usually 
of the nature of trismus; then general spasms of the body and limbs, mostly 
followed by speedy death from the exhaustion produced by their repetition. 

Tf the inflammation become chronic or subacute, permanent alterations in 
the structure of the cord will ensue, leading to incurable paralytic affections, 
usually confined to the lower extremities, and associated with great and 

derangement of the general health. 
softening of the cord, anassociated with signs of inflammation of it 
‘Or its membranes, may be the result of a blow on the back. In this condi- 
tion, paralysis of sensation or motion, often accompanied by peculiar rigidity 
‘of the muscles, may come on, and ultimately advance to general par Fe 

Causes of Death.—Concussion of the spinal cord from a severe and direct 
blow upon the back may prove fatal at very different periods, depending 
partly on the situation of the blow, an: | great measure on the lesions to 
¥ it has given rise, Sudden and fatal paralysis has often occurred 
without leaving after death any lesion ord that could be assigned as 
the pave as com step ie ‘Concussion of Ue cord zit 
sspeedil without producing ar appearance that can le- 
tected s dissection.” And Mriated by Boyer, and four 
recorded by Frank, in confirmatic 4 

by direct and demon- 


strable injury of the spine or cord forms of lesion 
that will to death in spi 

1, Hemorr! within the | 
dura mater; 6. Between the mei 

respects, interve: 

occur as the result of inj! 

2. Laceration of the pia m: 

3. Extravasation into tl 

4. Inflammation, and, perhaps, supp om e meninges, with soften- 
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ing and disintegration of the substance of the cord. This disintegration is, 
doubtless, of an acute and probably inflammatory character, 
ion of the spinal cord from a direct and severe injury of the back 

miy terminate also in complete recovery after a longer or shorter time, or 
in incomplete recovery. ‘The probability of the termination in recovery does 
not depend so much on the actual severity of the immediate symptoms that 
may have been occasioned by the accident, as on their persistence. If they 
continue beyond a certain time, changes will take place in the cord and its 
membranes which are incompatible with the proper exercise of its functions. 

Injuries of the Vertebral Column in Concussion.—In concussion of the 
spinal cord, there is, in addition to the lesion of the cord, serious injury 
inflicted on the ligamentous and bony structures of the vertebral column. 
‘This injury, however, must be considered as an accidental complication, a8 
it does not necessarily oceasion, or even wate, the mischief done to the 
cord. Thus the ligaments may be torn through so as to allow parti 
ration of contiguous vertebre; or, a vertebra may be fractured, hut without 
any displacement of the broken fragments, or other sign by which it is pos- 
sible during life to determine the exact amount of injury inflicted on the 
parts external to the cord. In this respect injuries of the spine closel; 
resemble those of the head ; their chief importance depending on the amount 
of injury inflicted upon the contained pe Tn the spine, as in the head, 
it will sometimes be found after death from what appears to be, and in 


reality is, simple injury of the nervous centres, that the vertebral column in 
the one ope a pe i oh pie ae suffered an as nt of fi 
Unsuspect uring life; and which, though it may not in any wa 
determined the fatal result, yet affords conclusive evidence of ea wana 
to which the parts have been subjected, and the intensity of the shonanae 


shock that they have suffered. ere is, however, a very essential 
between the spine and the head. A simple fracture of the craniam may be 
of no moment, except so far as the violence that has occasioned it may have 
influenced the brain. In the spine, the ease is not parallel; for, as the 
vertebral column is the centre of support to the body, its function in this 
respect will be lost when it is broken; even though the spinal cord may 
not have been injured by the edges of the fractured vertebra, but simply 
violently and fatally concussed by the same force that broke the spine. 

Boyer noticed the very interesting practical fact, that, when the inter 
spinous ligaments were ruptured in consequence of forcible flexion of the 
spine forwards, no fatal consequences usually ensue, the int y of 
parts being restored by rest; but that, when the ligamenta subflava wene 
torn through, and the arches separated, paraplegia and death followed, This 
he attributed to stretching of the spinal cord. Sir O. Bell, however, with 
great acuteness, has pointed oat the error of this explanation, and states 
that “it is the progress of the inflammation to the spinal marrow, and not 
the pressure or the extension of it, which makes these cases of subluxation 
and Trench of the tube fatal.” There can be no doubt that this explanation 
is the correct one; and that, when once the spinal canal is forcibly torn 
i! fatal inflammation will spread to the meninges and to the medulla 
itael f 


Effects of Slight Blows,—The consideration of the effects that may be 
produced on the spinal cord by alight blows, whether applied to the base 
to a distant part of the body, hus long arrested the attention of observant 
practitioners. Abecrowhie, writing in 1829, says, that chronic inflammation 
of the cord and its membranes “ may supervere upon yery Pies injuries of 
the spine,” He says also: “ Every injury of the spine should be considered 
as deserving of minute attention, “The more immediate cause of anxiety in 
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lammatory action, which may be of an acute or chronic kind; 
seen that it may advance in a very insidious manner even after 
that were of so slight a kind that they attracted at the time little or 
on.” Ni can be clearer and more positive than this state- 
remarks of Abercrombie are confirmed by Olliyier, by Bell, 

and y other writers on such injuries. 
- Coxcussios From Ixprexcr VioLENce.—There is a class af cases of an 
ex ly insidious and protracted character, in which the patient has re- 
‘no blow or injury upon the head or spine, but the whole system has 
had a severe shake or shock, in consequence of which disease is developed 
the EO perhaps eventually extending to the membranes of the 
brain. cases are more frequent in railway than in other injuries; but 


Reno ally occur in consequence of ordinary accident 

One of the most remarkable circumstances connected with injuries of the 
al cord is, the disproportion between the accident and the mischief pro- 
d thereby. Not only do most serious, progressive, and persistent one 


toms of concussion of the spinal cord often develop themselves after para ly 

ight pluie bat frequently when there is no sign whatever of external 

5 wske or jar inflicted on the spine when a person jumping from 

the height of a few feet comes to the ground suddenly and heavily on his 

heels or in a sitting posture, has been well known to Surgeons as a not un- 
com! cause of spinal weakness and debility, It is the same in railwa: 

the shock to which the patient is sphisoted being often foll 
a train of slowly progressive symptoms, indicative of concussion and 
ent irritation and inflammation of the cord and its membranes. 

| is worthy of remark, that the symptoms of spinal concussion seldom 

‘occur when a serious injury has been inflicted on one of the limbs, unless the 

‘Spine itself have at the same time been directly and severely struck, A 

who by any ordinary accident has one of his limbs fractured or dis- 

c necessarily sustains a very severe shock ; but it is extremely rare to 

ad that the spinal cord or the brain bas been injuriously influenced. It 

would appear as if the violence of the shock expends itself in the production 

of the fracture or the dislocation, and that a jar of the more delicate nervous 

res ig thus avoided. A familiar illustration of this is afforded in the 

jury sustained by a watch by falling on the ground. A watchmaker once 

me that, if the glass be broken, the works ure rarely damaged; if the 

escape unbroken, the jar of the fall will usually be found to have 


pinal cord direetl 
a magnet is struc 
, shaken, or con- 
e So, seve ; shaken, or con- 
cussed by a blow or shock of any n body, we find 
jat the nervous force is to a certain exti t of the man, and 
hat he has in some way lost nervous mediate change, if 
any, has taken place in the nervous struc o that effect, we no 
more know than what change ha, 
‘There is a peculiar train of 
‘met with in concussion of the 
patient struck on the lower 


a +h him; he becom« 
He takes to his bed, and for 
only once in twenty-four c 
of the bladder from retention; bu 
catheter, the bladder will be found to con 
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curren The cle compare the irritability of the same muscles of the 
_ The electric test is not under the influence of the patient's 
SF a ileaeed can thus be made of the loss of contractility in any given 
Reet ie geters crams The ny bo soughly evtontes by telling bis 
‘the 's may be roughly estima jing him 
to squeeze the Barventa tiicecs.tire mth one hand and then wat the other, 
or more accurately by means of the dynamometer, which shows on an index 
the Aen amount of pressure exercised in grasping. Tt is in consequence 
of the diminution of motor eae in the legs that those peculiarities niet 
have been described al are met with, and they are most 
when the amount of loss is unequal in the two limbs. 
ification or diminution of sensation in the limbs is one of the most 
pee in these cases. In many instances the sensibility is a 
good deal augmented, ially in the earlier stages. The patient complains 
piateaniog pains down the limbs, like stabs, darts, or electrical shocks. ‘The 
surface skin is sometimes oversensitive in places on the back; or, in 
‘various parts of the limbs, hot, burning sensations are experienced. After a 
time these sensations give place to various others, which are very differently 
described ients. Tingling, a feeling of “pins and needles,” a heavy, 
sensation, as if the limb were asleep, creeping sensations down the back an 
along the nerves, and formication, are all commonly complained of. These 
are often confined to one nerve in a limb, as the ulnar or the 
musculo-spiral. Numbness, more or less complete, may exist independently of, 
or be ussocinted with, all these various modifications of sensation. It may be 
confined toa part of a limb, may influence the whole of it, or may extend 
tw several limbs, Its degree and extent are best tested by Brown-Séquard's 


eter. 
Tn determining the condition of the spinal cord, special attention must be 
paid to the tendon GerrNe and to the electric irritability of patoee grou) 
1 


‘of muscles. Tt would be altogether foreign to the scope of this work to 
seribe the significance of the various phenomena presented by these several 
means of diagnosis, But it may be stated generally that in subinflamma- 
iy and inflammatory conditions the reflex manifestations are more active 
the electric irritability of muscles more intense than natural; whilst 
when the lesion of the ani has advanced to disintegration of its substance 
are prea onately diminished or lost. But in prac 
i inflammation and of disorganizatio € 
‘ing degrees that proportionate modi 
nomena occur. And it is in deter 


condi Mai the limbs 


it has been remarked that 
the limbs. It is evident thet 


owever, where 
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the paralytic condition has been of some duration, the limb, on securate 
measurement, will be found to be somewhat sinaller in circumference: 

its fellow on the opposite side. Most commonly when a limb dwindles the 
museles become and the intermuscular 5 more distinct. Occasion~ 
ally, in advanced cases, some contraction an rigidity in particular muscles 
setin. Thus the flexors of the little and ring fingers, the extensors of the 
great toe, the deltoid or the muscles of the calf, may all become more or less 
"ithe body. uel rally 1 ht; and a loss of weight, when the 

loses. weight ; a loss 

patient is rendered Tanctive by Bac parsed state, and oe, @ fair quan- 
tity of good food, which he digests sufficiently well, may usually be taken to 
be indicative of progressive disease in the nervous system, When the prog- 
reas of the disease has been arrested, though the patient may be perma- 
nently lyzed, a considerable increase of size and weight often takes 
place. This is a phenomenon of common occurrence in ordinary cases of 


paralysis from disease of the brain. 

i ito-urinary 01 is seldom much deranged in the 
cases under consideration, Sometimes is suppression of urine more or 
less complete for two or three days; retention very rarely occurs. 
irritability of the bladder is a prominent symptom. ‘The urine 
retains its acidity, sometimes markedly, at others but very slij 
there is no retention, it does not become alkaline, ammoniacal, or ise 
offensive. The sexual desire and power are usually greatly impaired, and 
often entirely lost; not invariably so, however. I have never heard priapism 
complained of. 

‘The contractility of the sphincter ani has not, in any case which I have 
aes been go far impaired as to lead to involuntary eseape of flatus or 


of 

‘The Aeart will often continue to beat in a violent or tumultuous manner 
for many months after the receipt of a spinal concussion or severe nervous 
shock, the pulse however being feeble. This disproportion between the force 
of the heart’s action and that of the pulse is very marked in many of these 
cases, and is an additional proof if any were needed of the important part 
or tes by the sympathetic in these cases, 

e Pro; ive Development of the various symptoms that have just 
been detailed extends usually over a lengthened period. In the 
the chief complaint is a sensation of lassitude, weariness, and inabil 

for mental and physical exertion. Then come the pains, tinglings, 
numbness of the limbs; next the fixed pain and rigidity of the spine; then 
the mental confusion and signs of cerebral disturbance, and the affection of 
the organs of sense; the loss of motor power, und the peculiarity of gait. 
Tt is by this chain of » ate which, though fluctuating in intensity, is 
yet continuous and ana en, that the injury sustained, and the i 
subsequently developed, can be linked together in the relation of cause and 


Impairment of Vision from Spinal Injury.'—One of the most frequent 
and moet troublesome effects of spinal injury is a certain degree of impair 
ment of vision, which assumes different characters, and comes on at very 
varying periods after the injury. Often a considerable interval intervenes 
between the occurrence of the injury and the development of the eye-symp- 
toms; and, if the patient be confined to bed, and be not called upon to use 


1 For a fuller consideration of the subject of Impairment of Vision as 
quence of Injuries of the Nervous System, I would rafer the reader to Lecture 1 
“Concussion 9 tho Spino,” by the Atithor.' Longmans, 1882, 
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Thee may be long before he discovers that their sight is enfeebled. 
This is more ly apt to be the ease, as the attention of the Surgeon 
‘not be directed to the state of the eyes in the first instance. ‘The first 
most frequent symptom that is complained of is a dimness or weakness 
of the sight, so that the patient cannot define the outlines of small objects, 
and cannot see in an obscure light. If he attempt to read, he can define the 
letters often of the smallest print for a few seconds or minutes, but they soon 
Tun into one another, become obscured and blurred, and ill-defined. feo 
do not materially, if at all, improve this condition. ‘There is often in the 
early stages sonie slight irregularity in the axis of the eyes, scarcely amount- 
= however, to a squint. This blurring, or indistinetness of vision, is often 
saad with respect to near than to distant objects. After a time the 
eters fovea irritability of the eyes, and cannot bear a strong 
seer window, in the dey seytinie, or unshaded gas or 
= scone this irritability of t e sree the brows become 
contructed, and the patient acquires a peculiar frown s0 as to 
light as much as possible, This Iptalerance of Ih Prighe may amount to 
Jee ea and is then associated with congestion of the conjunctiva 
and aecompanied Id aad rymation. One or both eyes may be thus affected. 
pie arma light eal seem ied by muscwe ee es 
stars, spots, 8] or an rance ‘of white- 
soiesad Gale The a pearance fa xa lino circle, 
colored bar across of vision, is sometimes complain ey There 
segine nto em in many cases; and whi Rare mae al 


wal Pa erry 


The ceri a some cases conscious 

the een in 4 own eye, ice ae becomes distinctly visible to him, 
oven in its pulsatory character, 

| this description of the symptoms of the impairment of vision that 

am tera =A i ak it Ge appear that it is of five distinet kinds, which 

. Asthenopia, or simple weakness of sight; 

lyopia, a osaee the optic nerve or retina; 3. Loss or failure of 

pe alas accommodation; 4. Irritability of the eye and photopsia from 

or inflammation of e optic: sgh retina, which may lead 


more sluggish, sometimes 

depend upon whether the 

there be some hyperwmic 
‘The ophthalmoscopic 
yes, the mor! 


ic nervous apparatu 
of the retina or optic disk 
the case, Sooner or later, h 
in the fundus, or more slowl; 

affecti gat 
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the fundus of the eye. “The disk,” says Wharton Jowes, “ix seen w le 
whitish, and somewhat wested; the retinal veins sre large, theogh the 
fondus usually presents an anwmic aspect, with perhaps some pijgmenes 
degeneration of the retina round the dial 

One or other of these conditions occurs in the majority of cases of sind 
injury. Allbutt says: “It is tolerably certain that disturbance of the ae 
disk and its neighborhood is seen to follow disturbance of the bpp 
sufficient frequency and uniformity to establish the probability of = cml 
relation between the two events.” He goes on to say that in 13 cass of 
chronic spinal disease following accident, he found 8 cases of sympathetic 




















Fig. 525 —Use of the Ophibalmeseope. 


disorder of the 
find that o' 






My experience fully accords with that of Allbutt 
scure spinal injury, without fracture or dislocation, 





















that I have consecatively examined, there was impairment of vision in 42 
instances. 

Allbutt makes the interesting remark, which will be su by the 
experience of all Sargeons, that in the severer forms of injury, tho 
that prove fatal in a few weeks, evidences of eye disease are HOt met with 
Of 17 such eo he found no evidence of eye disease in any ono Tnetapes 
This observation affords a most complete answer to an objection that bar 
often been urged, that as sympathetic affection of the eye is rarely met with 
in severe injuries of the spine, such as fractures and displacenient of the ver 
tebrie with traumatic lesion of the cord, its occurrence in the lees immediately 
severe and more obscure forms of injury can scarcely be looked apn as the 
direct result of the spinal mischief. Tt would appear, however, from the 

rvations of Allbutt, which I can entirely confirm, that it is tm these very 
cases that it is met with. Thats certain portion of the spinal end exereiam 
a direct influence on the eyes, hax been incontestably éstablisbed by the 
experiments of modern physiologists. Budge and Waller, in 1851, demean- 
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the injury. In these cases the antecedent history, and the concomitant evi- 
dence of ieee er syphilis in one of its minor forms perhaps will 


determine the di 

Proeyosts te pe prognosis of concussion of the spinal cord and that of the 
consecutive meningo-m ego taal is 2 question of extreme interest in a medico- 
I pale of view, and is often involved in much difficulty. 


e prognosis requires to be made with rd, first to the life, and 
cones to the bath of eal tient. So far aa in’ is concerned, it is = 
in cases of severe and direct blows upon the sping, causing intraspinal hem- 
orrhage to a considerable extent or rupture of the cord or its membranes 
that a speedily fatal termination may be feared. 
In some cases of concussion of the spine, followed by chronic inflammation 
of the membranes and of the cord itself, death may per pare 


perhaps three or four, years of increasingly progressi 
fener health, and slow extension of the coattiae tic aymptoms. ierre beard 

peed instances in which concussion of the me has thus proved fatal 

ao aes ae Nonnraien tea never known « 
lent recover who has attac eonyul progressive paralysis 
pate es itself, and the case ultimately Ea es fatal. Gore, of Bath, 
ars me that he is acquainted with two cases which proved fatal at long 
of time after the accident, in both of which this arava wis prea 
Saeeen of the spine may prove fatal: first, at a early period 
severity of the direct injury ; secondly, at a more 
mation Heh ee cord Gee its Seieerch ‘i and, tial af after - i 
years, ww and progressive development of stractui 
cord and its membranes, 

Tf death do not occur, is recovery certain? Is there no intermediate state 
between a fatal result, proximate or remote, and absolute and 
recovery? In considering the question of recovery after concussion of the 
spine, we have to look to two points: first, recovery from the primary and 

rect effects of the i nieian mecoudllys , recovery zcrery te the and 
remote consequences, There can be no doubt that recovery, rt Seem 
peer occur in a case of concussion of the spine, when the 

ve not gone beyond the peter stage, when no inflammation 
or its membranes has been developed, and more larly ten et a 
is young and healthy. This last condition indeed is most important. 
healthy young man is not only less likely to suffer from a severe shock to the 
system from a full or sails injury than one more advanced in life; but, if 
he do suffer, his chance of ultimate recovery will be greater, provided always 
that no secondary structural lesions have developed. I believe thateueh 
recovery is more likely to ensue if the primary and direct symptoms have 
been severe, and have at or almost immediately after the occurrence of the 
accident attained ‘to their full intensity. In these cases, under treat 
ment, the severity of the symptoms gradually mtedae and, week by week, 
the patient feels himself stronger aude better, until, = in from three to 
six months at the utmost, all traces: of the i ius have isa) 

very is not unfrequent in cases of severe and 


and then remains stationary, ith some impairment of innervation in the 

of partial paralysis of sensation or of motion, or both; and usually in 

the lower limbs. The intellectual faculties or the organs of sense are more or 

loss disturbed, weakened, or irritated, the constitution is ee and the 

tient nts 8 prematurely worn and aged look. In such cases structural 

lesion of some kind, in the membranes, if not in the cord, has taken place, 
which necessarily must prevent complete recovery. 
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nected with the lower segment of the divided cord, which becomes, as it were, 
an independent excito-motor centre. Thus, when the soles of the feet are 
tickled, the legs will be drawn up and jerk, although all sensation is abolished. 
After a time visible diminution takes place in the nutritive activity of the limbs, 
the circulation becoming feeble with a tendency to congestion at depen 
points. The lessening of nutritive vigor is not confined to the paral, 


, but affects the whole system, the patient becomin, i 
ticket and cachectic, The skin eats a dirty, perdi ioe and the 
cuticle usually exfoliates in branny flakes, 

‘The lowering of the temperature, the disturbance in the of nutri- 
tion and secretion, and the supervention of emaciation and cachexy, are de- 
pendent upon a derangement of the relations of the vaso-motor system and 
the spinal cord. ‘This derangement does not altogether arise from the simple 
division of the cord, but is rather the consequence of the inflammation set 
up in it and its membranes by the injury, and is, therefore, wated by 
anything that increases the inflammation; thus it is more pits ish Jacera- 
tion of the cord and its continuous irritation by a fractured spine, than after 
a aan Sed with a ee So iby al F 

@ general symptoms o! ing inju: tinny 
smodifeatiocs, ae u ing to the hes it at which the cor ie divided: pret 

1. Injuries in the Lumbar and x Dorsal Region. —The cord termi- 
nates at the lower border of the first lumbar vertebra, peer injuries 
below that point will affect only the spinal nerves forming the ja equina, 
The whole of the nerves that enter into the lumbar and sacral plexuses arise 
from the part of the cord below the lower border of the eleventh dorsal ver- 
tébra. Injuries in this region consequently often cause com) paralysis 
of all the parts supplied from both the sacral and lumbar plexuses; some- 
times, however, the sacral only is affected, When the injury 
plexus only, all the muscles below the knee, the flexors of the leg, the rotators, 
abductors, and extensors of the thigh are paralyzed ; but the extensors of the 
leg and the flexors and adductors retain their power, The muscles of the 

‘ineum, the sphincter ani, and the bladder are also 

1s lost in the gluteal region, the back of the thigh, the outer side of the leg 
and foot, the genital organs, and the Meee al When the lumbar plexus is 
also affected, the whole lower limb is deprived of sensation and motion, and 
there is some loss of sensation about the lower of the abdomen in the 
part supplied by the ilio-hypogastric, but the abdominal muscles retain their 
power of contraction. In some cases we find complete paralysis of the 
parts supplied by the sncral plexus, and irregular paralysis and loss of 
sensation In these supplied by the lumbar plexus, This is due to injury of 
that part of the ed from which the sacral plexus arizes, with damage to 
some of the lumbar nerves which lie by the side of se: they leave the 
vertebral cana]. In an injury completely lyzing the sacral plexus, there 
is always relaxation of the sphincter ani, With consequent incontinence of flatus, 
and, to a great extent, of teces. There is, at first, retention of urine in con- 
sequence of paralysis of the bladder, which is unable to expel its contents; 
after a time, however, the urine dribbles away as fast as it is poured 
overdistended o1 , the neck of which has lost its sphincter-like action, 
‘The reason why there is incontinence of feces but retention of urine in these 
oases is this: “The sphincter ani and the muscular fibres of the bladder are 
both under the control of the spinal nerves. When paraplegia exists, the 
restraining power of the sphincter ani and the expelling power of the bladder 
are both lost, Hence the bladder cannot expel its contents: while the anus 
cannot retain those of the intestines, which are brought down to it | 
peristaltic movements which are not spinal, but under the influence of the 
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remarkable fact connected with injuries of the lower portion of the cervical 
a cord, that the temperature frequently presents a deviation 

the normal startdard. In some cases it rise considerably, in thet 
to a hi int than has been noticed in any other surgical affection, 
Brodie found in one case that the thermometer marked 111° FP. Bat in 
other cases again the temperature has been found greatly reduced, even to 81° 
or 82° F, No explanation of these extraordinary differences has as yet been 
discovered. In cases of aay of the cord in this situation, occurs 
usually by Mes in from 48 hours to a week. 

When the division of the spinal cord takes place above the Origin of the 
Phrenic Nerves opposite to or above the third cervical vertebra, instantaneous 
death results from paralysis of the diaphragm, as well as of the reat of the 
hace muscles, inducing sudden oe 

‘t necessarily happens in ‘al divi of the cord that the symptoms 
are less clearly marked. many of these cases Sees, from fracture or 
dislocation, the symptoms due to actual injury of the cord are complicated 
with ure on one or more nerves in the inyertebral foramina. 
definite of these injuries are met with in partial division of the cord uy a 
Tn these cases it has occasionally ane that the weapon has divided one 
of the lateral halves of the cord. ie effect of this is to cause 
with hyperesthesia and elevation of temperature of the parts below the injury 
on the same side, with anwsthesia of the opposite side. This is owing to the 
chief decussation of the motor tracts taking place in the medulla oblongata, 
while the sensory fibres cross to the opposite side almost immediately after 
they enter the cord. 


MECHANICAL INJURIES OF THE VERTEBRAL COLUMN. 


‘The mechanical injuries to which the vertebral column is liable, consist of 
Sprains or Wrenches, Fracture, and Dislocation. 

‘Twists, Spnarys, on Wrencees or 11m Sroxe, without fracture or dislo- 
cation of the vertebrie, may occur in a variety of ways, Boyer relates a fatal 
case, occurring from an injury received in practising gymnastics, Sir A. 
Cooper gives an instance of « fatal wrench of the spine, a rope catching 
a boy round the neck whilst swinging. In two cases under ay. caer 
injury arose from violence applied to the cervical spine; in one from a rail- 
way accident, in the other from a fall from a horse. 

‘hese wrenches of the spine are, for obvious reasons, most liable to occur 
in the more mobile parts of the vertebral column, as the neck and loins, just 
above the sacral region; less frequently in the dorsal region. 

In railway collisions, when person is violently and suddenly jolted from 
one side of the carriage to the other, the head is frequently forcibly 
forwards and backwards, moving, as it were, by ita own weight, the 
having, for the time, lost control over the muscular structures of the 
Tn such cases, the patient complains of a severe straining, aching | 
the articulations between the head and the spine, and in the 
itself. This pain closely resembles that felt in any 
wrench of its ligamentous structures, but is pecaliarly distressing in the 
spino, owing to the extent to which fibrous tissue and ligament enter into 
the composition of the column. It is greatly increased by to-and-fro move- 
ments, however slight, and especially i rotation; also, by pressure upon 
and by lifting up the head, so a8 to put the tissues on the stretch. In gon- 

uence of this, the patient keeps the neck and head immovable, rigid, 
Tooking straight forwards. He cannot raise his head off a pillow wil 
the assistance of his own hand, or that of another person, 
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obra, with paralysis more or less con aT ee 
lof these cases where the neck was broken by a fall in apr 
, the patient, young and active, after being paralyzed for 

, made a fair though not complete recovery—some paralysis, with 

k, of the extensors of the hands being left. 

m death takes place, it may occur in three different ways. It bap- 

primarily as the immediate result of the injury, in all those cases is 


Fig. 320,—Fracture through the lower dureal 
and firvt lombar vertobem, with displace 
ment beckwands of upper fragment. 


; 


ry from tho nervous centres above, At the seat 

sion, or crushing, inflammation is necessarily dew 
along the membran: ing rise to effusion into the caual, and 
cord itself, causing ing. It is, doubtless, by the 
upwards of this secondary inflammatory softening, that 
oceasioned in ma . Thus, an injury in cervical 
was not immediat fatal, may ultimately prove eo by extension 
mischief to the origins of the phronic nerves, and so arresting 

ish from bedsores and a very large pi jon prove frees 

js secondary to cystitis. with decomposition of the urine. 

is simple enough in those cases in whieh the 

escapes without ion of the cord. It is evident that in 
no attempt at should be made, lest by dish 
ments the cord n be injured, The patient must 
back, and the 


el 


ui 
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th , and may occur with or without fracture of the odontoid pro- 
cess; and when the odontoid is broken, death at once ensues. 3. 
Dislocation between the and third cervical vertebree is very rere—as 
rare a8 dislocation between the atlas and axis. 4. Dislocation generally 
ia somewhere between the fifth and seventh cervieal vertebr. Dislo- 
cation without fracture can roy occur in the dorsal region, and there is 
no recorded case of a pure dislocation in the lumbar region. 

In Fig. 332 we have an instance of dislocation of the fifth from the sixth 
cervical vertebra, with the separation only of a scale of bone which was 
adherent to the intervertebral fibro-cartilage. The patient had fallen on his 
head from « van and died of asphyxia in rio fp rs, 

The spine may be so seriously injured that dislocation is at any moment 
imminent, and yet the patient may live for some days before the d 
ment oceurs, by which the cord is i Wore A man was admit 
University Hospital, who bad crushed by falling between the 
platform and a train in motion. Am other severe injuries he had 
fai, of the circumflex and Ean er i nerves of the left arm, but no 

ypersesthesin, On the third day, whilst being moved in bed, his head fell to 
one side, and he suddenly died. On examination after death, it was found 
that the second cervical vertebra, carrying the atlas and head with res 
been dislocated from the third (Fig. 333); beebeerearn fi ae eS 
completely torn through on the left side, so that the head falling to one side 
had caused fatal compression of the cord. 

Dislocation of the Occipital Bone from the Atlas has been described in 
two instances only—by ws and by Paletta. In the case by Lassus, 
death ensued in six hours, and the right vertebral was found to be 
ruptured. In the other case, the patient is said to have lived for five days, 


but the report is so incomplete that little value can be attached to it. 
Dislocation of the Atlas from the Axis is of more frequent occurrenee. It 
may happen with or without fracture of the odontoid process. In either case, 
the atlas is carried forwards and the spinal cord thus com) ‘This acci- 
dent is said to have been caused by a drome ee off the 
tract! 


ground by its head; the combination of rotation an in this move- 
ment being especially liable to occasion the accident. For the same reason, 
it has been met with in those who have been executed by hanging: Death 
would probably be instantaneous in these circumstances. Tt has, however, 
been stated that, in dislocations of this kind, life has been saved by the 
Surgeon placing his knees against the patient's shoulders, and draw 
or twisting the head into position. This, however, I cannot believe | le 
if the displacement have complete, as death must be instantaneous, the 
cases of supposed dislocation and reduction having probably been instances 
of concussion of the cord with sprain of the neck, 

Dislocation of any one of the five Lower Cervical Vertebre may occur. 
The third vertebra is lenst frequently dislocated ; the fifth is more commonly 
displaced (Fig. $32). These injuries are usvally associated with fracture; 
sometimes, though rarely, they happen without this complication. In these 
dislocations, as in those that have already been described, the displaced bone 
aes with it the whole of that portion of the vertebral column which 
is above it. 

Tn dislocations, the articulations between the two vertebre are ‘oem eee 
‘The supraspinous and interspinous ligaments, the ligamenta subflava, and the 

rior ligament, are torn through, go that the spinal canal is 
opened. intervertebral fibro-cartilage may be torn, or it may be aes 
a scale of the body of the subjacent vertebra being detached with it, When 
the spine above the dislocated part is bent forwards, a wide gap is visible 
posteriorly, at the seat of injury. 
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round it. In some cases I have found aw instrument (Fig. 334) made 
by Coxeter on the model of Civiale's urethral scoop, useful in extracting a 
foreign ety ie theear. Itcan be introduced and passed beyond 
the body, when, by the action of a screw in the bi the scoop is curved 
forwards, and go enables extraction to be readily But, as a rale, it 
is bad practice to attempt to remove foreign bodies from the ear by means 
fa eases nts; in the eee itosry the otis ee is best pe 

syringing the ear wil id water, inj y means of & 

mtn fin af I stream, the pinna being drawn up so as to straighten 
the external meatus. In this way the bead or pebble is soon washed out by 
the reflux of the water striking against the tympanum. It may be 
down as a good general rule, that if a round or oval body cannot be dis- 
lodged by syringing, it will not be removed by instruments; and if the 
proper use of the syringe do not suffice, it is better to leave matters 
and tw allow the foreign body to become loosened, when it can be easily 
syringed ont, than to poke instruments into the ear with the view of forcibly 
extracting it. These attempts are ill-advised, and I have known death from 
inflammation and suppuration in the middle ear extending to the meninges 
of the brain, to follow from prolonged and unsuccessful efforts at the extrac- 
tion of a pebble from the ear. 

Onprr,—Injuries of the Orbit may be dangerous, either to the brain or to 
the eye. If wounds be deep and directed upwards, they are always serious, 
on account of the proximity of the brain; thus a ted body, such as a 
piece of stick, the end of an umbrella, or » knife thrust into the orbit, may 
perforate its superior wall, and produce a fatal wound of the brain. The 
injury to the brain through the orbital plate of the frontal bone may be fatal 
by the cerebral inflammation that is induced; or the throst may extend 
deeply, and, lacerating the internal carotid artery, occasion fatal by 
In one remarkable case recorded by Nélaton, de ap man was wounded 
the thrust of the point of an umbrella in the orbit; cavernous sinus: 
internal carotid artery on the opposite side were wounded, an arterio-venous: 
aneurism formed, the eyeball became prominent, and death from 
eventually resulted from the giving way of the aneurism. Occasion 
inflammation is set up in the loose fat of the orbit, giving rise to abscens 
which may point in either eyelid; or to inflammation which may extend to 
the membranes of the brain, In other cases, wounds of the orbit may be 
followed by loss of vision, without the eyeball being touched; either in con- 
sequence of injury of the optic nerve, or at a later period from the division 
of some of the other nerves of the urbit producing sympathetic am: 
as occasionally happens even from ordinary wounds of the face implicating 
some of the terminal branches of the fifth pair. 

Eye—Injuries of the Conjunctiva. A foreign body under the lids on the 
surface of the conjunctiva gives rise, as every one knows, to the most intense 
and painful irritation, accompanied by injection of the conjunctival vessels, 
an increased flow of tears, ania some swelling of the membrane. More severe 
effects are produced by lime; caustic fluids or heated metal produce more 
serious eflects. If they actually destroy the epithelial surface, adhesion may 
form acaere the lids, and opacity of the cornea, causing total blindness, 
may result. 

Tn order to remove foreign bodies lodged between the ball and the eyelids, 
the latter must be everted so that the angle between the palpebral and the 
ocular conjunctiva may ipipropaaly examined. For this purpose the Jower 
eyelid need only be drawn down, whilst the patient is ciresea fal look up; 
but the eversion of the r eyelid requires some skill. It is beat effected 
by laying a probe horizontally across it, immediately above the tarsal ear- 
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: Edam tinnhh the sympathetic and ciliary nerves, that we must refer te 
vos ori phenomena ese its irritation. In what way 

of the frontal nerve exercises an injurious influence is doul ful 

but the fact, as the result of clinical observation, remains certain, that in 

ee is the primary and determining cause of loas of vision. 

Excision or rae Evenact.—This operation is thus performed. The 

a pe under the influence of an andsthetic, an eye-speculum (Fig. 

irene (3) the conjunctiva is then seized with a pair of toothed 

337) as close to the margin of the cornea as possible, and a 

ing made through it by Sint of a rather blunt pointed | pair of 

ae 388), The membrane is then divided circularly, always keep- 

ing close to Hea) ky margin. The squint-hook (Fig. 339) is then passed 


ag 


Fig. 330. Fig. 337. Fig. 338, Fig. 390. Fig, 340. 
Fig. 886.—Wire-+sperulum. Pig. £37 —Toothed Forceps with Fine Poiote. Fig. $88,—Straight 


Geisors. Fig. 339—Strablsmus-hook. Fig, 340.—Setssors for Dividing Optio Norve in 
Extirpation of the Eye. 


beneath the tendon of one of the rectus muscles, which is raised and divided, 
by the scissors passed between the hook and the sclerotic. The three other 
rectus muscles are then divided in order in the same way. The oblique 
muscles need not be separately searched for, and will be divided with the reeti, 
‘The eyeball is then drawn forwards, and the ciliary Bhs and nerves 
ing into it aM be divided with curved » ; abe 
attached solely by the optic nerve; las 
side with the curved scissors, 
allowed to drop 
which all bleeding is 

fa small round sponge squeezed 
on of the carbolic lotion, al com| pressed | ‘0 between the lids and 
8 little way into the orbit, should d firmly in position by 
@ linen ba yy oozin blood, and may be re- 
moved n mover t 
close, wet boracic acid lint, or li y other antiseptic lotion, 
being a) over them till 1 Ip | » healed, tie inflam- 
mation of t is the nt likely to occur after the 
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dried di in such a way that decom; matter can accumulate 
et a cecsariee iy posing: 


m. 

Mourn.—Wounds of the mouth are seldom met with, except ax the reanlt 
of gunshot violence. The amount of injury done to the soft structures, how- 
ever t, is usually only secondary to the mischief that results to the brain, 
spinal cord, jaws, and skull, and must, of course, be treated on the ordinary 
principles of treatment of gunshot and lacerated wounds, 

Toxaur.—W ounds of the tongue usually occur from its tip or sides being 
caught between the teeth during an epileptic fit, They have been known 
to be inflicted by insane patients, in attempts to excise or to bite off this 
organ. Should the hemorrhage be free, the application of a li 
even of the actual cautery, may be needed. These wounds generally assume 
a sloughy appearance for a few days; they then clean up, and ane 
healthily. It is useless to bring the edges together by sutures, which readily 
cut out. If, however, a large portion of the tip be nearly detached, it must 
be supported in this way; but the threads should be thick and [ioe Cech 
Pieces of tobacco-pipe are occasionally driven into and broken off in 
substance of the tongue, and they either give rise to very free hemorrhage, 
or the wound may close and heal over the foreign body, the existence of 
which may not be known to the patient. In a case of this kind, where a 
man complained of much pain and stiffness in the tongue, with dificulty in 
deglutition, I found on examination, a hard swelling towards the base of the 
organ; and on cutting down upon this extracted three inches of the stem of 
a clay tobacco-pipe, which had been lodged there for several months. 

‘Tite Pacare and the Puarynx are sometimes lacerated by gunshot inju- 
ries of the mouth; or the wound may result from something ther the ute 
happens to have between his lips being driven forcibly backwards into his 
mouth. Thus, a tobacco-pipe may, by a blow on the face, be driven deep, 
into the substance of the tonsil, or perhaps into the pharynx, wounding 
lodging behind the arches of the palate; it generally breaks off short, and 
the fragment that is left in pre rie to abscess, to ulceration of vessels, and 
perhaps to fatal secondary hemorrhage. In « case that was under my care 
some time ago, the soft palate was nearly detached from the palate bones by 
& deep transverse wound, caused by the end of a ni being forcibly driven 
into the mouth; good union took place eventually, the part having been 
stitched together by a few points of suture, In some rare cases the 
carotid has been wounded from inside the mouth, 


CHAPTER XXVIL 
INJURIES OF THE THROAT, AND ASPHYXIA. 


INJURIES OF THE LARYNX AND TRACHEA, 


Fracture or Tae Canti.Acns or TH: Lanynx.—The cartilages of the 
larynx may be broken and displaced by violent blows or by a squeeze, the 
fracture in some cases taking place transyersely, in others \oogtadiaally. 
Digital examination will at once detect the nature of the injury. In these 
injuries there is superficial extravasation of blood, with pain difficulty 
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in breathing, jing, and swallowing. In some cases there is spitting of 
blood with cou, Frectureof the een is an extremely dan, srs vak 
Durham has collected 69 cases, of which 53 died. The great is 
which may occur immediately as a direct consequence of the dis- 
it due to the fracture, or may come on at a later period as the result 
‘swelling. In some recorded cases, simple concussion of the 
larynx without fracture has been known to prove fatal, apparently from 
shock. Should ier serious dyspnom appear, tracheotomy must be 
el eed viene ae if not, attention to position and support of the 
parts will su: 
ouNDs or Tite THRoAT.—These are of great frequency and amppreaesy 
implicating, as they do, some of the most important organs in body. 
‘They may be divided into three categories: 
1, Those that do not extend into the Air- or Food-passages. 
2. Those that implicate the Air-passage, with or without injury of the 


%. ‘Those that are accompanied by injury of the Sonal Cord. 

All these injuries are most commonly auicidal, and may be inflicted with 
ee ald of cutting instrument, except where the spinal cord is injured, 
which must, in cases of suicide, be the result of gunshot-wound, and is neces- 
sarily fatal, Though incised, they are often jagged, and Loe somewhat 
of the character of lacerated ‘paren lise great gaping of the edges, 

1. Wounds not extending into Air- or Food. —In these 
wounds there is very commonly free and even fatal hemorrhage, and this 
sometimes though none of the larger arterial or venous trunks have been 
divided; the blood flowing abundantly from the venous plexuses or from the 
thyroid body when the wound is low down. If the larger arteries be touched, 
né the carotid and its primary branches, the hemorrhage may be so abundant 
us to give rise to almost instantaneous death. Another source of danger in 
these cases proceeds from the admission of air into the veins of the so-called 
“dangerous region” of the neck. For this « free wound is by no means 
necessary, a8 is instanced by a remarkable case that occurred some years 
ago near London, in which the introduction of a seton into the forepart of 

neck was followed by death from this cause. 

Wounds of the internal jugular vein are necessarily very dangerous. 
There is not ne ordinary risk of primary hemorrhage from a yessel of 

. such |; size, but the special danger of the introduction of air into it; 
should evils be safely got over, the secondary ones of recurrent hemor- 
rhage, diffuse inflammation, and pywmia, may yet have to be encountered. 
Ligature of the vessel above and below the wound in it, exactly as if it were 
an a that had been opened, is the only course that can be safely pur- 
sued, unless the opening be very small, when it may be picked up and tied 
without occluding the lumen of the vessel. ec saw and heard air 
enter the vein as it was being raised for the passage of the ligature, but the 
patient made a quick recovery. 

The large nerves, such as the vagus an irenic, can scarcely, in a suicidal 

ghb essels, but they may 
, however, of the 


tegory, the principal 
points to be attended to are, in rest of ‘hemorrhage by 
‘you 1—50 
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the ligature of all bleoding vessels, whether arterial or yonous; and, 
Hea renee tei berlipe ct sie eet If the cut be longi |, this. 
ma done by stri of eli transverse, by a few points of suture 
and by position, the ing fixed, with the chin almost touching the 
sternum, and retained in this position by an passing from a nij 

piece of bandage fixed round the chest. I have bad under my care one 
ease in which, owing to the projection and mobility of the roof ‘the wound 
did not unite, a large and deep gap being left, which required a series of 
plastic operations in order to t its closure. 


2, Wounds implicating the Air-passage.—Wound of the betaeeny © is 
common, and is revealed in suicidal attempts by the air and 
seen to bubble in and out of the wound during res; wounds 
vary much in extent, from a small puncture with the point of a penknife to 
& cut extending completely across the throat, and even notching the verte~ 
bre. They are frequently complicated with injuries of the larger vemels 
and nerves, and sometimes with wound of the ou pte: Gone! aly 


the cut is made high up in the neck; for the suicide, thinking 

opening into the air that destroys life, draws the razor across that 
part of the throat where this is most prominent and easily reached; and 
thus, eet not wounding the ee vessels, which are saved by the | 
jection of the larynx, frequently fails in accomplishing his Boe 

‘These wounds occur in four situations: above the Hyoid Bone, in the 
Thyro-hyoid Space, aot the ars and through the 

he wound may be made above the Hyoid Bone, the cut extending into 
the mouth and wounding the root of the tongue. A wound in this situation 
is usually attended with much hemorrhage, and there is great trouble in’ 
feeding the patient, as the power of swallowing is completely lost. 

‘The wound may be inflicted in the aia Space, ae 
by but being altogether above the larynx. This is most common 

ituation for suicidal attempts. In many cases, the incision is carried 80 
ag to shave off or partly to detach the epiglottis and the folds of mucous 
membrane around it, In other cases, the edges of the glottis cee } 
noid cartil are injured, the cut extending back to the bodies | | 
vertebre, Here also there are great difficulty in swallowing and great risk 
of ea sudden supervention of edema of the glottis, and consequent su! 
cation. 

When the Larynx is wounded the incision is usually transverse; bat I 
have seen a longitudinal cut made through the larynx, so as to split the 
thyroid and cricoid cartilages perpendicularly. In these cases of wounded — 
larynx, there is much danger of the blood from the superficial 
into the opens and asphyxiating the patient, and of inflammation of the 
bronchi and lungs supervening at a later period. " 

Wounds of the Trachea are not. so common as those of the larynx, from 
which they differ but little in the attendant dangers. i, 

The @sophagus is scldom wounded, and such wounds still more rarely 
come under the care of the Surgeon, as it can be reached only through the 
trachea by a deep cut, which will probably implicate the large vessels, 

Effects.—Thore are various sources of danger in wounds of the neck 
cating the air-passage. The hemorrhage, whether it proceed from any of the 
larger trunks, or consist of general oozing from » vascular surface, may 
prove either directly fatal by the amount of blood lost, or indirectly in 
sequence of the blood trickling into the air-tube, and accumulating in its” 
smaller divisions, producing suffocation. Fane 

ia may supervene, either in the way already mentioned, or, | r 
the wound has inflicted above the larynx, from the oceurrence of aden 
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It may likewise occur when the external opening is very 
pens suddenly when the wound is nearly closed. 
is the lose of the natural sensibility of the glottis, 
consequence of which it no longer contracts on the RiotRces of a stimu- 
‘Hence food taken in by the mouth may pass into the larynx and a 
the wound, even though neither the pharynx nor the osophagus 
inded, This I have observed in many eases of cut throat; 
- (AE Tee br meal peusiienes 
jury to the |-passage. In some cases this may i 
of the superior laryngeal nerve, but it quite as frequently 
cases in which it is certain that this nerve is uninjured. It is then 
and is never met with until a semi-asphyxial condition has come 
which nervous irritability is blunted, or until inflammation has been 
sbout the rima glottidis, giving rise to so much swelling as to interfere 
the natural action of the muscles, and to deaden the perception of the 
the contact of a foreign body. In these cases also the sensibility of 
air-pasage generally is much lowered, so that mucus accumulates in the 
even to a dangerous extent, the patient not fecling the necessity for 
expectoration, and often, indeed, having much difficulty in emptying his 
chest; his efforts at clearing the bronchi being reduced to a forced expiration, 
@ true cough being im le while the wound is open below the glottis. 
The of Bronchitis is and septic broncho-pneumonia is a frequent 
cause of death in patients who survive the immediate effects of the wound. 
‘This is due in many cases partly to the direct admission of cold air, without 
its being warmed by passing through the nasal cavities, bat much more often 
it results from the inhalation of the septic discharges from the wound, At 
the post-mortem examination of these cases the bronchi are found intensely 
injected; the Jungs are asa rule swollen and mdematous throughout, and 
here and there patches of consolidation will be felt. On cutting into these 
will be breaking down and softening in the centre, sometimes forming 
ties almost like abscesses. ‘They differ, however, from the secondary 
of pysemia in being scattered through the lung and not specially on 
the surface; and if a patch be found in an early stage, it will be seen that 
there is no hemorrhagic infarct preceding the softening, bat that the air- 
‘vesicles are distended with opaque puriform secretion, and that the cayities 
are formed by the coalescence of the distended air-vesicles through deatruc- 
tion of their walls. The pathology of the process seems to be that septic 
‘matter from the wound is inhaled and lodges in the smaller bronchi, where it 
ets up acute purulent catarrh with decomposition of the secretions. ‘The 
posing secretions excite inflammation terminating in gangrene of the 
surrounding tissue of the lung. In some cases extensive areas of the lung 
thus become hip : 
cond 
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—The same general pri les are required as in the manage- 
ment of those wounds of the throat it open up the mucous canals 
in this avers Hemorrhage must b by ligature of all the bleeding 
vessels, wl © arteries or vein ng or trickling into the 
wound may take place. In some c ure consists principally 
of general venous oozing which by ligature, the patient 
drawing a large unetity of bl é through the wound, 
Tn these circumstances f ha i 
into the aperture in the win r YT 
4 the bleeding has fairly ce: ube must be removed, 

The edges must next be brought stitches introduced at 
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the sides, and iy abeones to position, the head being fix 
described at p. 786. I think, with Liston, that in these 
should never be closely sewn up, nor stitches introdu 
of the cut. If the centre of the integuments be closely 
coaguls may accumulate behind them, in the deeper 
eee eee eon and, as the nee 

lation, no mal vantage can 
ea These is an exception, Dees th rales aoPauee 

part of the wound in cut throat. In cases in which 
has been completely cut across, a stitch or two on each side of the tube 
is necessary, in order to prevent the wide separation of the two portions that 
would otherwise take place, owing to the great mobility of the larynx 
and upper end of the ey 

In order to lessen the i Bility to inflammation of the lungs, the patient 
should be put into # room, the temperature of which is raised to about 
70° Fubr., with a piece of lightly folded muslin, acting as a filter, laid over 
the wound. So soun as the cut surfaces begin to granulate, 
may be applied, and the of the wound brought into apposit 

y be applied, and the edges of th ind brought into ition by stri 
of plaster, and a compress i arene eae e treatment, the 
danger proceeds from inflammatory affections of the chest; th just accord 
ingly be counteracted by the temperature in which the patient is placed, and 
by making every effort to prevent as far as possible the accumulation of de 
composing discharges about the wound. It must, however, be remembered 
that the mental depression, and the bodily exhaustion from loss of blood, 
that are common in these cases, do not allow of any lowering treatment. 

‘The administration of food in these cases always requires much attention. 

general rule, the patient should be kept on a nourishing diet, with » 
moderate allowance of stimulants. If, a8 not uncommonly happens, the 
a era be opened in consequence of the wound extending into the 
mouth, the pharynx, or the «sophagus, it is of course impossible for the 
tient to swallow, and the administration of nourishment becomes very 
Aiaicutt, This is best accomplished by means of a gum-elastic catheter 
passed through the mouth into the gullet or stomach. This is easier than 
ing the instrument through the nose, and much better than introducing 
Fethroogh the wound. In this way a pint or more of the beeftea 
or soup, mixed with two or three eggs, and having an ounce or 
brandy added to it, should be Injectel reslasty night and morning, 
tke patient is able to swallow. In those cases in which the wound is al 
the larynx, there is occasional danger of the supervention of odema of the 
glottis; mead this occur, tracheotomy may be necessary to prolong the 
tient’s 
Pay consequences of wounds of the throat, we occasionally find stricture of 
the trachea, or aérial fistula, If the vocal cords baye been injured, lost of 
voice may follow, 

‘Aerial Fistula may sometimes form, owing to the ekin doubling in and 
becoming adherent to the edges of the wound in the air-tube, and most fre 
quently oecurs when the cut is in the thyro-hyoid space; ad 
place between the inverted integuments and the os hyoides above, and the 
surface of the thyroid cartilage below. The same may occur in the crieo 
thyroid space, and indeed at any part of the larynx thet bas bee renee 

‘hen this happens, the fistula tends to remain patent. In these 
stances, I have found the following operation successful. 

‘The edges of the fistulous opening having been freely and the knife 
passed under them for some distance so as to detach from the subja- 
cent parts, a vertical incision is made through the lower lip of the opening, 
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= as to split it downwards. Two points of suture are then inserted into 
each side of the horizontal incisions, bringing their edges into mee 

tee asia Tah rad tox dlashargrar and tous t’draie thnoagl for 
the expired air to escape, lest emphysema occur. Unless this outlet be 
these fluids will burst acangeacen sutures, and thus destroy union 


in e ease that an aérial fistula can be safely closed. In 
joes the nx becomes contracted either by drawing in of the 
thick of the mucous membrane above the artificial open- 
an extent that the fistula becomes essential, in addition to the 
of the glottis, for the purposes of respiration. In such cireumstances, 
iz it will be attended or followed by symptoms of 

impending asphyxia; and it may be necessary to leave the opening 
or even, as happer in a case under my care, in which an oj Ht was 
left in the crico-thyroid membrane of « girl who had attem icide by 
pa her throat, to enlarge the opening and to introduce a silver tube 
a ler to relieve the breathing from the effects of the laryngeal con- 


Porricx Bopres 1x tue Arr-rassacy.—A great variety of substances 
have been found in the air-passage ; such as nut-shells, beans, cherry-stones, 
teeth, meat, os buttons, ping, fish-bones, bullets, pills, pebbles, and pieces 

. ‘These ig © bodies are not introduced into the air-paseage by any 
effort of deglutition, for no substance can be swallowed through the glottis; 
but they are inhaled; thus, if a person, whilst holding anything in his mouth, 
make a sudden inspiration, the current of air may draw it between the dilated 
lips of the glottis into Wt oe 

ing to the situation in which the foreign body 


‘The symptoms vary, 
ii Datent, its nature, and the period that bas elapsed since the occurrence of 
the it. The foreign body may lodge in one of the ventricles of the 
larynx; if light, it may remain in the trachea, and be carried up and down 
the movement of the air in expiration and inspiration; if too heavy for 
‘is, it will fall into one or other of the primary divisions of the trachea, 
and, a3 Aston Key has observed, will most commonly be found in the right 
bronchus. The explanation of this has been pointed out by Gray, who 


states that on making a transverse section of the trachea, and taking a 
bird's view of the bifurcation, the septum will be seen to be cnadateniy 
tw the left of the middle line; so that any for body falling down the 
trachea would naturally have a greater chance of entering the right than 
the left bronchus, although the left bronchus is in a more aivesrttte with 
the trachea i ize of the right bronchus would 
Tf the substance be small, 

of the bronchi; and, if it 

me, may make « kind of 

may either excite sup- 


wes: 1, Obstruction, imme- 


great difficulty of breathin, ' ff spasmodic coughing, often 
attended by vomiting; duri : 7 be expelled. 
Indeed, its partial entry and % n by ing are not une 
common. In some eases, immediate death may ensue at this period. If the 
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body have entered the air-passage fully, there is violent coughing, with feel- 
ing of suffocation for an hour or two, accompanied by lividity of the face, 
great anxiety, and sense of impending death. Theré ia aleo ugually pain 
about the episternal notch. ‘The symptoms then gradually subside, but sy 
movement on the part of the patient brings them on again with 
violence, All these 5; Pal ra are most severe if the foreign st remain 
in the larynx ; the vo ig then croupy, i Jar in tone, or altogether 
Tost, If it be lodged elsewhere, so often as it ie coughed up, and strikes 
sete the interior of the larynx, an intense feeling of su! is pro- 
luced ; and if it happen to become impacted Bereta death may result, 
even though it be not of sufficient size to block up the ee 
rently by the spasm that is induced. Many years ago I saw a boy die 
before tracheotomy could be performed, in consequence of a fat piece of 
walnut-shell that had entered the trachea bea suddenly hed up, and 
ct, Hellen in one of the ventricles of the larynx. hala rns 
during this period, are much less severe when the foreign body is im the 
s peapurhey icion that the foreign body is lodged in the | 
en there is a suspicion that the forei; ly is in laryDx, & 
laryn, pic examination should be ated it may, Gaba in 
asa plate with false teeth—be seen between the vocal cords. all bodies 
also have several times been detected in this way lodging in one of the 
neta tered raat When the foreign body has passed th 
i ° ion. —When i a8 into the 
air-passage, and the immediate effects ove by its introduction have 
er, another set of symptoms, dependent on the irritation produced 
yy it, is met with; and it is during the occurrence of these that the patient 
is most generally brought under the Surgeon's observations. 

The ptoms consist of occasional fits of spasmodic cough ac- 
companied by much difficulty of breathing, a feeling of suffocation, and an 
appearance of urgent distress in the countenance, These attacks do not 
occur when the patient is tranquil, but come on whenever the foreign body 
is coughed up so as to strike the larynx, and the upper and more sensitive 
parts of the air-passage. As a general rule, the distress is leas, the lower the 
substance is lodged ; the sensibility of the lower portion of the trachea and 
that of the bronchi being much less acute than that of the larynx and of the 
upper part of the trachea. In consequence of the irritation, is 
aiiandans expectoration of frothy mucus. These sym often remit for 
a time, more particularly if the foreign body become fixed. In some cases, 
indeed, there sehen to be so little distress some days after the accident, that 
considerable doubt may exist whether any foreign body really be lodged in the 
air-parsage or in the lungs; and much valuable time is often lost by the 
indisposition of the Sur; to adopt active measures. 

The Physical Signs depend necessarily upon the situation of the foreign 

. If this be Joose and floating, it may be heard, on applying the ear to 

the chest, moving up and down, and oceasionally striking against the side of 

ily give rise to a certain di \ 

he air beyond it, perhaps oecasioning sibilant 

either inspiration or expiration or both, If it be 

impacted in the larynx, the voice will be hoarse and croupy, and there will 

bea loud rough sound in respiration, with much spasmodic cough and dis- 

trees in ‘ing. If it be impacted in one bronchus, the prs signs 

will vary according to circumstances. If the foreign bod: gular or 
perforated, a peculiar sibilant and whistling noise may be heard as the 

asses over or through it. If the foreign body completely obstructs | 

le 


ronchus, the respiratory murmur will be wanting on the on which 








FOREIGN BODIES IN A1R-PASSAGES. 791 


As a rule, the obstruction is somewhat valvular in character, 

a little air to be forced out during expiration but none to enter in 

‘ing and extreme collapse of the affected lung may thus arise. There 
will then be absolute dulness on percussion, deficiency on measurement, and 
want of expansion during inspiration. In other cases in which the form 
‘the body is such as not to obstruct the bronchus, the physical signs will be 

less marked. If one of the subdivisions of either bronchus be ocou- 

by) ign body, the entrance of air will be prevented in the 

ling lobe of that lung, though it enter freely every other part of 


8. Inflammation.—A fter a foreign body has been lodged for a day or two, 
of the bronchi or lungs is apt to be set up; in some cases, how- 

this occurs only after a considerable time has elapsed, or, perhaps, not 
ding, of course, on the shape and character of the irritant. 

the foreign body completely obstruct one bronchus, the corresponding 
mes gradually collapsed; and after a time abscesses form in it, 

tly in consequence of the retention of the natural secretion in the 
‘smaller bronchi and air-vesicles. If it continue to lodge, it generally forms 
for itself a cavity in the substance of the lung, whence purulent and bloody 
matters are contioually expectorated, until the patient dies of phthisis in 
the course of a few months, or a year or two, Occasionally, however, the 
ibstance has been coughed up after a very long lodgement, the patient 


recovering. 

_ Prognosis.—This depends more upon the nature of the foreign body and 

its size than on ad circumstances, If it be rough, angular, and hard, 

oy is Sapa much Sn, risk than if it en luble Ds os canta of 
integration by, the mucus of the ai ee jong as the foreign 

is allowed to ionic, the patient is in Saomidant danger, either from immediate 

and sudden suffocation, or from inflammation at a more remote period. 

The danger depends greatly upon the cae of time during which the 
body is allowed to lodge. Of 62 cases which I collected in 1850 (4 of which 
had fallen under my own observation), I found the time that the foreign 

iy was allowed to remain in, and the result of the case, stated in 49 


Period of Retention, amber “Recovered. Died. 


Tessthan24hours, . © 6 1 6 
Between 24 und 48 hours, . , . 3 
Between 48 hoursand 1 week, . - . 18 6 
Betweon 1 weok and 1 month, 

Between 1 morith and 8 months, . 

Between 8 months und } year, 

More than 1 year, < 


S| creo m-tees 


oS Oe er 


From this it would appear that, if the patient escaped the danger of the 
immediate introduction, the greatest risk occurred between the second day 
and the end of the first month, no fewe! in 11 patients out of 21 dyin; 
during this period; and then that the ; diminished until the third 
month, from which time it increased 

‘The cause of death varies to the period at which the fatal 
result takes place. During | i ur, and, indeed, forty-eight 
hours, it happens from sudden a: i convulsions. During the first 
few weeks it is apt to occur from atory mischief within the chest; 
and after some months the patient wil! i by the gradual exbaus- 
tion consequent upon the formation of abscesses in the lung, 
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Spontaneous expulsion basa body, usually in a violent fit of cough- 
ing, occasional); Rares Gross, of Philad hia, fda that thers are 49 eases 
on record, in which tie Madly wae spastaecaply scepalaey el aman 
ering. Of in 87 it was expelled during a fit of coughing. The period 
during which a foreign substance may sect in the air-passage before it is 
spontaneously expelled, varies from a few minutes to many months oF years; 
in one case, a piece of bone introduced at the age of three, waa not ejected 
until sixty years had elapsed. Tulpius relates a case in which a nutshell 
was up after being lodged for seven years; and Heckster one in 
which a ducat was thus brought up after a lapse of two years and a half; 
the patients, in both instances, recovering. In other cases, death may ensue, 
although the foreign body is coughed up; thus, Sue relates an in 
which a pigeon-bone was spat up seventeen years after its introduction, the 
patient, however, dying in little more than a year from marasmus. In eight 
of the cnses collected by Gross, death followed the spontaneous expulsion. 
Treatment.— This accident is always very serious, and hence requires 
mpt and energetic means to be used in order to save the patient; and, 
fortunately, the means at our disposal, consisting of the simple operation. 
opening the trachea, and thus facilitating the expulsion of @ foreign body, 
are usually highly successful. Of 60 cases in which the result was a: 
found that 37 lived, and 23 died; but on analyzing these cases more 
it appeared that in 39 no operation was rmed:; the expulsion of 
foreign bod being effected by the efforts of nature. Of these, 23 died, and 
16 lived. In the remaining 21 cases, tabulated below, acioeny was per- 
formed; of these, 18 lived: and only 3 died, showing a remarkable success 
attendant on this operation. 


Period of Retention. ‘amber’ Cored Died. 
Leu than 2¢houm, 6 5. se 
Between and 48bour, - , . 
Between 48 hours and 1 week, * 
Between 1 week und I month, 
Between | month and 8 months, . 


Total, . 


‘The statistics as to the result of operations for the removal of fu 
bodies from the air- have been worked out chiefly by Dr. Gross, Mr. 
Durham, and Dr, West (U.S. A.) 

Dr. Grass has collected the particulars of 85 cases not operated on. Of 
these, 56 recovered, and 29 died, the deaths amounting to $4.11 per cent. 
as acest was done in 98 cases; of these, 83 recovered, and 15, or 15.30 

cent, died. 

Durham collected 271 cases not operated on. Of these, 156 recovered, 
and 115, or 42.2 per cent,, died; whilst of 283 cases operated on, 213 recoy- 
ered, and 70, or 24.2 per cent,, died. 

Dr. West (U.S, A.) has collected 1000 cases. Of these, in 63 cases the 
foreign body was removed by forceps, with or without the aid of the laryn~ 

. OF the remaining 937 cases, 599 were not Di! on, Of these, 
460 recovered, and 139, or 23.20 per cent., died. In 308 cnses, the 
ages were cpa Of these, 245 recovered, and 93, or 27,42 per cent., di 
Taking the combined results of these three tables and comparing them in 


reference to the particular operation performed, we find that the results are 
as follows: Of laryngotomy there were 70 cases, in all of which 1 
the foreign body was impacted in the glottis, with 56 recoveries, and 14, or 
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; laryn; tomy, 59 cases, with 44 recoveries, 
cent., deaths; tracheotomy was performed in 605 
56, or $5.78 per cent., deaths. The 

ese calculations is that, after laryngoto 
of foreign bodies from the air-passages, one patient in five dies, 
after laryngo-tracheotomy and tracheotomy the mortality is one in 


Enmetics, sternutatories, and succussion of the body, are all either useless 

sory tale Inversion of the body has succeeded in several instances, and 

tried before operation is recourse to, more particularly if the 

body is heavy, as a coin, and be movable in the air-passage. Padley 

the ejection of a six-penny piece in this in dip the trachea of a 

man, and he recommends the supine as a safer and better position than the 

There is undoubtedly danger, in inversion, of the supervention of 

spasm, but statistics do not prove that any fatal consequences have 

resulted from this cause. Should, however, the attempt at expulsion by 

inversion of the body pace on an attack of ak Dass spasm, it should be 
abandoned, as not only useless, but in the highest degree dangerous, 

When the foreign body is ladged in Lied entomaapreper ee 

examination, and may be removed by forceps, or such other means 

‘as the ingenuity of the Surgeon may suggest. This may sometimes be done 

a considerable length of time after its impaction. Thus, in a case recorded 

by iverpool, a penny was successfully removed by forceps after 

having been impacted six years in the larynx of a boy. 

Should it, however, not be possible to extract the foreign body through the 

mouth, eeahaatouny must be performed, and an attempt made to dislodge it 

from below by means of a feather passed up into the mouth, or it may pos- 

sib) teal 


iy and brought out by the wound. Should this fail, the opera- 
ion of -chondrotomy, more often, but incorrectly, called Thyrotomy, 
should be performed. The operation is the same as that for intralaryngeal 
tumors, and will be described in the chapter on Diseases of the Throat. It 
is of im ce that it should not be delayed, for the foreign body, more 
especially if rough or irregular, as a piece of bone, will shortly exeite in- 
flammation and ulceration of the mucous membrane and possibly entail 
permanent impairment of voice or of respiration, 

When the foreign body has passed beyond the laryncx, or is not to be recog 
nized by means of the laryngoscope, inversion may perhaps be tried in some 
cases, but, as a rule, tracheotomy ought to be performed at once. And this 
should be done, even though the symptoms be not urgent. There is often a 
remission in the symptoms, a peri of sptive security, by which the 
Surgeon must not be put off r may be asked, or what pur- 
pose ix the trachea opened? W foreign body be expelled 
through alae ay “i by w ? The opening in the 
trachea rms 2 double pur on}: r sa an ve 
outlet fort the expulsion Th For i I a eatin breathin 
Seer a 0 ‘The adv: o 

opening in the trachea i 
the statistics eres ae Durh 
formed for a foreign body in tl ndred and fifty-seven 
recovered; in 64 of nf spon! k place through the 
tracheal jing ; in 35 spontan 1 
and in 58 Fmataioeed by 1 
in 48 of these the body was le it was expelled from the 
mouth, and in 2 from the w ter the operation, and in 3 
it was removed by forceps. 3 
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kept open by means of blunt hooks for a week or ten days longer, when per- 
haps it may be ejected. After the escape of the foreign body, the npenin, 
i fasteatien mbar be olceed. ri 
or THe Mourn, THe Paaryyx, Axp tae Gorrie, occasional: 
occur from attempts to swallow Boiling watery or these parts are scorch 
by the inhalation of hot air or flame. The scalding happens chiefly to the 
ildren of the poor, who, being in the habit of drinking cold water from 
the spout of a kettle, inadvertently attempt to take a draught from the same 
source when the water is boiling. The hot liquid is not swallowed, but, 
though immediately ejected, it sealds the inside of the mouth and pharynx, 
rise to much inflammation, which, extending to the glottis, will pro- 
ee oedema of it, and thus speedily destroy life by suffocation. In three 
cases which I examined after death, there waa no sign of inflammation below 
the glottis, though the lips of this aperture were greatly swollen; and this 
I ve to be invariably the case, the inflammation not extending into the 
interior of the larynx, as was pointed out by Marshall Hall. The accident 
slways reveals itself by very evident signs; the interior of the mouth looks 
whité and scalded, the child complains of it pain, and difficulty of 
jing soon sets in; which, unless efficiently relieved, may terminate in 
speedy suffocation. In those cases in which these parts have botet similarly 
injured by the flame produced by the explosion of gas or of fire-damp being 
sucked into the mouth, the same conditions present themselves, 
the Treatment of this injury, the main point to attend to is to subdue 
the inflammation before it involves the glottis to a dangerous extent. With 
this view, leeches should be freely applied to the neck, and calomel with 
antimony administered. If symptoms of urgent dyspnma have set in, trache- 
otomy must be performed without delay; and a tube must be introduced 
into the ay re so made, and kept there until the swelling about the glottis 
has subsided. In the majority of the eases, however, that have fallen under 
my observation, in which this operation has been performed, the issue has 
been a fatal one, from the speedy supervention of broncho-pneumonia ; but 
as it affords the only chance of fife when the dyspnea is urgent, it must be 
done, though its performance in very young ebildren is often attended by 
= difficulty, from the shortness of the neck and the small size of the 
ea. 


ASPHYXIA OR APNGA. 


Asrmyxta, or, as it is more correctly ter Apna, may arise from 
The following cl ication is derived from a table by 


a ical Impediment to the Entrance of Air into the Lungs, 
A. From Accident: cither (1) external, as in pressure on the trunk pre- 
‘venting expansion of the chest; pressure on the throat; smothering; injury 
of the spinal cord causing f respiratory muscles; penetrating 
wound of the cheat, admi internal, as in obstruction of the 
fauces or larynx by foreign bodi of these parts from the 
application of irritating fluid ‘ as in pressure on the 
trachea by an aneurism or other t 
She air-passage by tumor ; accu 


3, Absence of Oxygen,—nitrogen, hydrogen, or some other harmless gas 


being inhaled. 
4. Accumula' the Blood. 
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in a minute. The lungs should be cigs by compression of the chest before 
inning to inflate, and, after each inflation, by comer the chest and 
men; but care must also be taken not to employ much | Jest the 
air-cells be ruptured. Richardson has devised a pocket-bellows for artificial 
respiration, consisting of two elastic hand-bellows with a single tube for intro 
duction into the nostril, A safe, and at the same time a very efficient mode 
of introducing pure air into the lungs, is, by the elastic expansion of the walls 
of the chest. This may be effected by alternately compressing the chest and 
abdomen with the hand, and then removing the pressure so as to allow the 
thorax to expand by the natural resiliency of its parietes, and thus, each 
time it expands, to allow a certain eae! of air to be sucked into the 
bronchi. much more efficient: method, however, is that recommended by 
Silvester, and adopted by the Royal Humane Society. It is carried out 
the following way. The patient is laid ona flat surface on his back, with 
head and shoulders slightly raised on a pillow. The tongue should be dra 
and held forwards. ‘The arms are then to be grasped just above the el 
and to bedrawn gently and steadily upwards above the head and poles upon 
slightly, so as ‘ottelg ‘on the great pectoral muscles (Fig. 341). In this posi- 


tion they are kept for two seconds; they are then to be brought downwards, 
and to A essed for two seconds firmly against the sides of the chest 
342); at the same time an assistant may compress the lower ribs and 
the liver and diaphragm. These movements are to be repeated deli 
about fifteen times in the minute, until natural efforts at reap 
induced, when they are to be discontinued, and the ordinary means to 
circulation and warmth employed. The quantity of air introduced 

be large ; for, by the law of the diffusion of gases, if oxyaen be | 
only into the larger divisions of the bronchi, it will rapidly find | 

the ultimate ramifications of these tubes, This last means of 

the additional advantage of resembling closely the natural p 

tion, which is one of expansion from without inwards, 

mouth or bellows are used, of pressure from within o 


the hi were, drawn outwards, the air n 
the as would otherwise be c 
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; in the other are forcibly pressed up from 

is a danger of evil the ainotlls ie must 

much violence in com) jing the cheat. I have 

Keown a case in which the sternum and se ribs were broken in an old 
during the employment of this method. In case a battery be at hand, 

jie nerve forms a valuable adjunct to the method of 

thus carried out, It must first be ascertained 

it strength to cause vigorous contraction of the 

the ball of the Surgeon's thumb, The person in charge of the 


Pig. 342,—Silvester’s Mothod—Expiration, 


‘should stand on the right side of the patient and press one rheophore 

w the phrenic nerve at the outer border of the sternio-mastoid, 

jere the nerve lies on the scalenus anticus, and, while the person in che 
method of artificial jiration raises the arms, he shoul 

rheophore on the right side of the thorax in the sixth inter- 

when the arms are d , he should remove the rheophore, 


. is likely to be of great service in 

of asphyxia. I bave found by experiment that the contrac- 

( heart can be excited by inflating the lungs with this gas, when 

| x ee eepeccals alls ta joing #0; and there are cases on 

which was effected haa the lungs with oxygen, 

ype Ate not have effected by any other means, 

. y eae will be found a case of resuscitation, in whieh 

ri fi ipastestalepared by Weeks after the asphyxia had con- 
three-quarters of an hour. 

‘means of resuscitation are adopted, they should be continued 

three or four hours, even though no signs of life show themselves; 

hdinary respiration has been retstablished, the patient should be 

in bed for some hours. The danger of the supervention of Seo- 

xia, after recovery has separa take Ince, is much in- 

leod, is usually brought al ntlby staan elRice on the part of 

ds to embarrass the partially restored action of the heart 

all appearance resuscitated, is allowed to 
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up and walk home, when the symptoms of asphyxia speedily return- 
Should symptoms of secondary eeheiales such as pli her heen 
tion, dil n of the pupils, and convulsions, manifest themselves, 
respiration should be immediately set up, and be maintained antil the action 
eee Se em ie ious Gases, such as carbonic acid, 
yx! e ‘oxious such as ic 
is best treated by exposing the surface of the body to cold air, by dashing 
cold water poss the face, and by setting up artificial a without 
delay, if the impression of cold upon the sarkuoe Goad te these actions. 
There is a peculiar varicty of this kind of Genie which is occasionally 
met with among infants, the true nature of which was pointed out to me b; 
Wakley, who, as coroner, had abundant o| nities of witnessing it, as 
is not an uncommon cause of accidental death amongst the children of the 
poor. It is that condition in which a child is said to have been overlaid, the 
child, sleeping with its mother or nurse, being found in the morning suffo- 
cated in the bed, On examination, no marks of pressure will be found, but 
the right cavities of the heart and lungs are gorged with blood, and the sur- 
face is livid, clearly indicating death by asphy i i 
the result of the mother lying upon her child, is not only evident from the 
post-mortem ap} it was clearly proved by a melancholy ease to 
which I was Ha catatow hag ago, in which a mother, on waking in the 
morning, found her twin infants lying dead, one on each side of her. Here 
it was evident, from the position of the bodies, that she could not haye over- 
laid both. The true cause of death is partly the inhalation of, and slow 
suffocation by, the vitiated air which accumulates under the bed-clothes that 
have been drawn, for the sake of warmth, over the child’s head, and 
the diminished supply of oxygen. In such cases, resuscitation by 
respiration should always be Vesey pea if any signs of life be left. 
yxia from the ration of Carbonic oxide is more frequent than 

Surgeons are apt to imagine. As has been already stated in the chapter on 
Burns, death often takes place in cases where buildings are on fire from 
poisoning by the respiration of carbonic oxide. According to Leblanc, it is 
this gas that is the poisonous agent given off in the fumes of charcoal. 
effect of the respiration of carbonic oxide gas is to deprive the red corpuscl 
of their power to carry oxygen, and death takes place rather from the want 
of oxygen than from the poisonous action of carbonic oxide itself. 

‘The inhalation of oxygen is of service in such cases; but it must be borne 


in mind that death is general eek rapid. 
seldom 


In cases of Hanging, deat results from pure ia, but is 
usually the consequence, to a certain degree at least, of apoplexy, and 
sibly of simultaneous a Oa the spinal cord. In these cases, 
from the jagalar vein ma; conjoined with artificial respiration. 

If there should be a difficulty in setting up artificial respiration 
the mouth or nose, as is more especially likely to happen when the 
has been suflocated by breathing noxious gases, or in cases of 
cheotomy or laryngotomy should at once be performed, and the | 
through the opening thus made in the neck. 


INJURIES OF THE PHARYNX AND CS80PHAGUS, 

Wovnns or tie Cisorsacus are met with chiefly in cases of cut throat, 
in which, as has been already stated in treating of this injury, they occasion 
much difficulty by interfering with deglutition. ah 

Forerox Bontes not uncommonly become impacted in the and 
cesophagus, and may produce great inconvenience by their size or: whi 
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coughs up small quantity of dark, coagulated, viscid blood; and the sputa 
may be tinged for some time afterwards, The dyspnea and cough become 
much relieved, and recovery gradually takes place. 

It is probable that in these cases the lung is ecchymosed at the time of the 
injury, and that the blood extravasated in its tissue jually breaks down, 


being then Bicharved by gaa the viscous, 
eer Tey ifferent from the florid frothy sputum of recent lung- 
wound, 

Rvrrure or rux Luye, that is to say, a contused wound with laceration 
of the visceral pleura, has pesca ol ‘ed as the result of violent 
pees eemiony ic mice at without ae ee the fib aa a 
woman was brought into University lege ital a years 
had thrown herself from a first-floor window, and’ had fallen with 
against an iron bar.’ She died soon after admission, and it was 
death had resulted from hemorrhage from a laceration of the root 
right lung. The chest walls were extremely elastic, and no fracture 
the rib had taken place. The symptoms are identical with those of a wound 
of ea lene. Rupture of the lung is a dangerous accident, but not neces- 


OUND OF THE Lun is the most common, and one of the most serious 
complications of injuries of the chest. Wounds of the lung may be divided 
into those which communicate with the external air by a wound i 
the walls of the thorax, and those which do not. In an o like the lung 
which contains air, the distinction might seem of but Tite 5 but 
as has already been pointed out, it is the dust of the air, and not the 
which gives rise to decomposition of extravasated blood or inflammatory 
effusions. The well-known experiment of Tyndall, in which he showed that 
the residual air—that is to say, the last ee of the air driven out from the 
smaller bronchial tubes and the air-vesicles by forced ex, 
no dust, es that all the solid particles floating in the atmosphere are 
oe in the larger tubes; and, consequently, unless the wound be of 
sufficient depth to open these, there is no renson to fear that decom 
will take place in the cavity of the pleura, even though « 
quantity of air may escape from the wound of the lung. 
lung vary also tly in severity—-from the superficial puncture produced 
by the pointed ments of a broken rib, to a has stab by d 
or the wound uced by a aiaeieat, of shell or a bullet. The 
constitutional | will necessarily vary in accordance with the nature and 
extent of the ate ‘ 

‘The pleura may at any part, and it is important to rem its 
anatomical relations. [ts upper part extends into the root of the neck from 
‘one to two inches above the anterior end of the first rib, or, te 
Pansch, from half an inch to one and a half inches above the clavicle. 
the limits of the pleura are as follo hind they both 
rib, and sometimes a little below it; in the axillary line the right 
extends to the lower border of the ninth rib, and the left to the 
the tenth; in front the right pleura reaches to the junction of the 
with its cartilage, and the lef Je lower. ‘Thus, a stab in the neck 
and a half inches above the clavicles may reach it, and a shot in the back 
shatters the twelfth rib will wound it in its inferior pouch, where it is 
reflected off the last rib on to the diaphragm. Ina penetrating ea 

this, gm comes into such contact 
with its posterior walls that it could scarcely escape injury. The abdominal 
cavity would thus be opened, and some of its viscera probably injured. As 
the lang does not descend below the tenth rib, it could be ‘wounded ool a 
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follows the accident. I have, however, seen extensive suppuration in the 
areolar tissue, so that the broken parts of the fractured ribs lay bathed in 
pr when the emphysema was the result of puncture of the lung by the 
ae rib, meta at wound in the ie eee 
¢ Symptoms of Emphysema are tinct. ere ig a , diffused 
swelling, pale and crackling Setientiioleicl upon, at first sere to the 
neighborhood of the wound, if there be one externally; if not, making its 
Appearance opposite the fractured ribs, and gradually extending over the 
upper part of the trunk and neck. To these parts it is usually Tnited; in 
some cases, however, which are happily rare, the ae epee more 
general, the body being blown up to an enormous size, the features effaced, 
movement of the limbs interfered with, respiration arrested, and suffocation 
uently induced; after death, air has been found in all the tissues, 
even under the serous coverings of the abdominal organs. The rapidity 
with which the emphysema diffuses itself will depend largely upon the nature 
of the opening in the chest wall, whether valvular or direct, and upon whether 
the patient coughs or not—coughing, if violent, causing very rapid and 
extensive infiltration of air over the body. I have seen in such a case 
‘scrotum blown up to the size of a cocoa-nut five minutes after the chest had 
been punctured. In traumatic pneumothorax the auscultatory phenomena 
are very distinctly marked; there is a diminution or complete of 
the respiratory murmur and of vocal fremitus on the affected side, with a 
loud tympanitic resonance on percussion, displacement of viscera, and con- 
siderable distress in breathing. If the pressure in the pleura becomes very 
= aaeaiae may be completely arrested by pressure on the opposite 
lung. 


in 
3. Pneumonia.—Every wound of the lung is peas followed oy a 
localized traumatic inflammation, limited to the parts actually injured. The 
inflammatory exudation fills the air-vesicles, and thus causes a consolidation 
of the lung at the injured spot. This is a necessary stage in the process of 
repair, and in subcutaneous injuries has little or no tendency to spread. In 
cases complicated by the admission of unpurified air from without, decom- 
position of the extravasated blood and inflammatory effusion frequently 
occurs, and the presence of the irritating products of putrefaction in the 
track of the wound may lead to an extension of the inflammation, with 
suppuration, und occasionally gangrene of « portion of the Tung More 
commonly the lung collapses, in consequence of the pressure of blood and 
inflammatory effusion in the pleura, and at the post-mortem examination, if 
the patient should die, the consolidation of the lung is found to extend 
scarcely beyond the parts actually injured by the missile or weapon by which 
the wound was inflicted. The comparative rarity of spreading pneumonia 
in cases of gunshot wound of the lung is specially commented on in the 
Reports of the Civil War in America, and was noted also by Klebs and 
Socin in the Franco-German War of 1870. 

The simple localized traumatic inflammation consequent on an injury 
causes but slight constitutional disturbance, and it is only in exceptional 
eases that it could give rise to definite physical signs. There may be a little 
fine crepitation, and possibly a recognizable dulness; but more commonly 
the physical signs are obscured by hemorrhage into the lung-eubstance, and 
into the cavity of the pleura. The rusty sputa are more the ednsequence of 
the hemorrhage into the air-vesicles than of inflammatory hyperemia. 

id spreading septic inflammation set in, the constitutional symptoms are 
much more grave, very high fever being caused by absorption of the products 
of putrefaction, the temperature reaching 104° F. or 105° F. Tt may then 
occasionally be possible to recognize the ordinary signs of pneumonia— 


Ma i 
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hurried respiration, fine crepitation, dulness on percussion, increased vocal 
fremitus, tubular or bronchial breathing, and increased vocal 
but far more commonly all these signs are wanting in consequence of the 
simultaneous inflammation of the pleura, with effusion into its » The 
amonia that occurs as & consequence of injury differs essentially from 
idiopathic croupous pneumonia, The disease has, of course, no fixed rs 
starting as it does from the wound, and it has much Jess sting 
Moreover, it occurs most frequently in a collapsed or partially 
Jung, and consequently there is not the same distention of the air-vesicles 
with inflammatory exudation. It is a most fatal complication, but not hope- 
less. pesca drainage be provided from the iedatat etn es 
to 8) A ulations may spring up, wound in may 
a are an y spring up ung 


Foreign bodies are frequently carried into the substance of the lung in 
gunshot wounds of the chest. these are metallic, they may become en- 
eysted; if non-metallic, as rea) of clothing, they more commonly give rise 
to suppuration, and, should the patient tecover, may ultimately find their 
Le | into the bronchi, and be oui up. 

Pleurisy and Empyema.—Whenever the pleura is wounded, whether 
it be by a fractured rib or by a direct open wound, and whether the lung be 
injured or not, localized traumatic inflammation necessarily results, and the 
first stage in the repair of the injury in the serous membrane is adhesion of 
the two opposed surfaces by means of the inflammatory exudation. After- 
wards firm fibrous adhesions are formed between the and visceral 
pleura at the injured spot, thus obliterating to a certain extent the serous 
sac. Subcutancous injuries of the pleura, such as are made by the ends of 
® broken rib, rarely give rise to any serious trouble, The mation 
remains strictly limited to the red spot, and shows little tendency to 
5) . Even when the physical signs have shown that some amount of 
blood has been extravasated into the cavity of the pleura, the inflammation 
rarely reaches the of suppuration unless there is an ex! wound. 
If there is an external wound, the condition is always one of considerable 

ger. The cavity of the pleura is partly filled with extravacated blood 
and inflammatory exudation, that is to say, with putrescible matter, to which 
the air has free admission by the external wound; at the same time, in most 
cases, the drainage by the wound is very imperfect. Decomposition 
follows, and the decomposing matter seta up the most intense inf 
of the pleura, rapidly reaching the stage of suppuration. The lodgement of 
a foreign body in the pleural cavity or an unhealthy constitutional condition 
of the patient necessarily favors the formation of pus in the 
wounds of the pleural cavity which follow this course, the 
first serum, with some flakes of lymph floating in i iti 
with blood from the wounded lung. The 
#0 a5 to fill half one side 
third day, it becomes turbi: 
character of pus. The di: 


severe, iS 

‘ish during the first week putrefaction. 
ould he vies till suppu is tly established, the intensity of the 

symptoms subsides, the cavity may gradually close, and recovery take 

or death may ensue from hectic or exhaustion from prolonged su 

The discharge in these cases is sometimes enormous in quantity, and com 

posed of thin serous pus. It may be sufficient not only to the bed 
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treatment should Che be adopted, The skin around the wound must 
cleaned with some jent antiseptic solution, such as carbolie acid lotion 
(1 in 20), and the wound itself may be wiped out by a 

in the same solution and held ina of forceps. 
then be brought together by sutures and surface covered 
septic dressing. In the absence of an antiseptic dressing 
closed by lint and collodion, or # piece of lint may be 
and allowed to ealagy it. If the wound be thus closed, the 
be carefully examined daily for effusion into the pleura, and th 
must be watched. Should there be increasing dulness, with a 
ture, the fluid must be removed by means of the aspirator, 
Should it be turbid ore a free vent must be at once provided for it, 
either by opening up the original wound, or by making a new one at the 
most convenient spot. 

Should the wound be lange and deep, with blood and air issuing freely 
through it from the injured lung, it should not be completely  other- 
wise pneumothorax, and emphysema, or hemothorax will certainly occur. 
It may be cleaned with an antiseptic solution, and partly closed by sutures, 
a large drainage-tube inserted, and an antiseptic dressing Applied ‘or in the 
absence of antiseptics it may be covered with a piece of ot lint. The 

jent should be laid on the wounded side, and the wall of the chest may 

ed ‘by long broad strips of plaster applied to the injured side only, an 
aperture being left between the strips opposite the wound. Mouat states that 
excellent results have followed this practice in military practice. 

Tn Bullet Wounde of the Lang the wound should be curefully examined with 
the finger, and all foreign bodies that are within reach should be extracted. 
If there be any difficulty in doing this, it may be necessary to enlarge the 
ay re; but the Surgeon must not go too deeply or perseveringly in search 

the foreign body, lest he excite more irritation than it would if left alone, 
No attempt should be made to close the aperture, so that the b 
extraneous substance that may have been left in, or of extravaanteli Blea 
or eats ees eae not be palo, a The beets 
if possible, be cleas ith an antiseptic solution, reased ant re 

ee t i Mand, it may be covered aha 


ional Treatment of wounds of the lung presents ae 
the few hours the chief danger is loss of blood, 

oe cures the Prete — 

le to the arrest of hemorrhage, the patient 

© administration of stimulants, He 
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seating saute and rabbi Hae was distinct] moaleecs the tumor was reio~ 
nant on percussion. portion of protruded lung did not weet 
the chest on inspiration, but was fret fixed in its Serres No treat- 
See adopted in the case, nor docs any appear ndmissil in similar 


the onl only affection with which a hernia of the lung can be confounded, is 
a circumscribed empyema which is making its way ete the walls of the 
chest. Here, however, the dulness on the absence ire 
respiratory murmur and of crackling under the fingers, will readily enable 
the Surgeon to make the diagnosis, 

Tt occasionally ahead in extensive wounds of the Force that a ee fis 
of the lun; during efforts at expiration. 
the pi lung may return on pressure erie Spent Tein left 
Bastar, it goon becomes livid and gangrenous; in these circumstances it 

ay be removed ay the knife or ligature; but Guthrie advises Biber: the 

led part should never be separated from the ee Peter yc 

is surrounded at its base, so that the cavity of the thorax may not 
the wound must then be closed in the usual way. 


WOUNDS OF THE HEART AND LARGE VESSELS. 


Woonps or THe Prntcarptum.—The pericardium may be wounded with 
or without penetration of the chest, and with or without He of the heart, 
Without wound of the chest-wall, it may be lacerated by a severe contu- 
sion ; bigs penetration of the chest-wall, it may be wounded by a stab or by 
gunshot, 


of the Pericardium may take place from a severe blow on the 
chest, I have seen the membrane gj ers longitudinally for two or three 


inches, from contusion received in a fal) 

‘The Pericardium may be wounded by a stab without the heart being in- 
jured. Thus, I haye seen a wound of the pericardium ve ‘® young man, in- 
flicted by his sweetheart eM a sharp-pointed pair of emby prt lorgen 

pericardium may be bruised or cut by an oblique gunshot 
without damage to the heart. This I have seen happen from « sistol bullet 
penetrating the chest ecleah 

In injuries such as these, collapse to a greater or less extent is al 
with. This is followed by inflammation; the ged ‘enol dle Men 
pericarditia, followed by effusion, such as friction, witl 

ussion, become perceptible; and there are intense 
lyspncea, and restlessness, with pallor, and a small rapid PES o 

* "Tn some cases of wound of ee eerie: with a superficial be Ad 
the heart, one of the coronary be divided, and blood effused 
the sac. In these cases, the inte) r of blood causes the 
heart-sounds to be weak and remote, the impulse of tl Me ditieed, be indistinet 
or Paseresesnis a the paniieg tines to be SY 

Prognosis of cases of injury of the pericardium is necessarily 

unfavorable. The heart may ecitin choked b by the intrapericardial perioral eee 
asation of blood or the inflammatory effusion. 

‘The Treatment of these cases of wound of the pericardium should be eon- 
dacted, as far as ible, on antiseptic principles. In cases of a 
wound, should the external wound close, and the pericardiam become 
tended’ with effusion to such an extent as to embarrass the action of the 
heart and threaten to prove fatal, the fluid must be removed by means of 


the aspirator. (See Tapping the Paricardium, vol. ii.) The oie gue 


ment must be condu on those ordinary medical principles that 
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complications and of their consequences the patient will most probably die, 
perhaps at a remote period and after prolonged suffering. 
HE or THe Heart rrom Exrrexar VioLence, without penetrat- 
‘ing wounds of the chest, are not of frequent occurrence. Gamgee has, 
however, collected 27 published cases of this accident. On analyzing these 
he finds that, in at least one-half of the cases, the pericardium was intact ; 
12 of the ru were on the right, 10 on the leftside. The right ventricle 
was ruptured in 8, and the left in 3 cases; whereas the left auricle was torn 
in 7, and the right only in 4 instances, Death is usually almost instantane- 
ous, though there are instances on record in which the patient made some 
after the ala had taken place, and has even lived for several 
s In a case of rupture of the right auricle recorded by Rust, the 
patient survived fourteen hours. In most of the recorded cases, the injury 
oceasioning the rupture was directly applied to the region of the heart. But 
instances are not wanting in which this has been found ruptured 
through one or both ventricles or in one of the auricles, without any evi- 
dence of direct injury in the cardiac region—the patient having fallen upon 
his head or shoulders, or having been merely thrown forcibly to the ground 
injury to the lower extremities. In some of these cases, there 
ve that the rupture was produced by the spasmodic violence 


or fear. The only case that has occurred in my practice was that of a man 
brought into the Hospital dead, having fallen from the top of a cart on to his 
right shoulder. On examination, the liver was found extensively torn, in 
fact smashed, and the pericardium was distended with blood—there being a 
lar aperture at the anterior part of the left auricular append- 

which it had escaped. 

Wowuwns or tue Aorra axp Vewa Cava are usually as immediately 
fatal as those of the heart itself, In this respect, they resemble wounds of 
the auricles rather than those of the ventricles. Heil has, however, recorded 
acase in which the patient lived for a twelvemonth, after receiving a stab 


et the ascending aorta. 

__ Wounp or rae Troracto Ducr may occur in surgical or homicidal 
injuries. It has happened in the ligature of the left subclavian artery, and 
in wounds ly penetrating the chest. The main diagnostic symptom is a 
constant dripping or draining away of lymph. This condition is incurable, 
and would necessarily prove fatal, even if the patient escaped the primarily 

fatal ance of the concomitant injury. Bradley haa collected and 

is e following six cases which illustrate well the characters of the 


pal 


by n’s first case was that of a woman wounded through the left side 
ei Tomtnan 'e fi that of ded through th 
with a knife. Following the wound there was a copious discharge of aspon- 
taneously coagulating fluid, which w: rved to be milky during diges- 
tion, a clear while the patient in his second case, the escape 
ing of the posterior mediastinum, 
Mon: \e was wounded by a stab; the 
oper penny Y ail cavity, interfering with 
8 woti fe 


ion. Gui Bonnet gives the 
tle by a bullet, which 
dt 


ually bi 


the patient eventually 
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CHAPTER XXIX. 
INJURIES OF THE ABDOMEN AND PELVIS, 


ENJURIES OF THE ABDOMEN AND ANDOMINAL VISCRRA. 


Insuntes of the abdomen may be divided into Contusion of the Abdomen, 
with or without Rupture of Internal Organs; Non-penetrating Wounds; 
and Penetrating Wounds, either uncomplicated, or conjoined with Injury or 
Protrusion of some of the Organs contained in this cavity. 

Corrusioss OF THE AnpowrxaL Watts from blows or kicks usually 
terminate without serious inconvenience, but in some cases are followed by 

acute peritonitis, which may prove fatal. 

os other cages, the abdominal muscles may be ruptured, although the skia 
may remain unbroken. A man was admitted under my care into the hos- 
pital having received a blow from the buffer of a railway carriage ie his 
abdomen. He complained of great pain at one spot; and, on ex! 

after death, we found the rectus muscle torn across without injury either to 
the integuments or the peritoneum. If the patient live, an injury of this 
kind is apt to be followed by atrophy of the muscular substance, and per- 
haps by the occurrence of a ventral hernia at a later period. Occasionally 
the contusion is followed by abscess in the abdominal wall, which has a ten- 


dency to extend Pe es the muscular planes, The abscesses should 


be opened early, lest they burst into the peritoneal cavity and occasion fatal 
inflammation. 
Raprnre of some ofthe Viscera in mary pcs hae ineoal are 

jupt some 0! iscera. In mi ice these a 
are met with in the so-called iidconbealses 3" in civil practice com 
monly result from blows, kicks, the passage of a cart-wheel over the 5 
or the squeeze of the body between the buffers of two railway 
‘These “ Buffer-accidente” are of common occurrence in ital 
resulting usually er! the carelessness of railway guards “ Fates 
in trying to pass between carri: in motion, are t ani 
pt nen tla buffers. Tn these siescigth most fearful sataezal i a 
often without any external wound. A man was admitted uni my care 
into University College Hospital, in whom the liver, stomach, spleen, and 
kidneys were crushed and torn; the heart was ecchymosed on its surface, 
and ope of the lungs was lacerated, without any rupture of the skin or frac 
ture of the ribs. The particular organ injured depends on the situation of 
the blow. The organ that is most frequently crushed in this way is the 
liver, owing to its large size and the unyielding nature and Hes i 
of its structure; the other solid organs, such as the spleen ani 
not suffer so frequently: the Yee? Ihave never seen injured. 
the hollow organs the stomach most commonly suffers, and it is i 
likely to do so if struck while distended by food. a) portion of the intes- 
tinal canal may be lacerated. I have seen the duodenum, ilium, the 
jejunum, and the large intestine ruptured in different cuses: the mesentery 
i ewise may be torn, and the spermatic cord snapped across. 

‘The sufferer usually dies in the course of a few hours, after the of 
these severe injuries, from hemorrhage into the abdominal cavity, 
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with shock. It is seldom that life is prolonged sufficiently for peritonitis to 
hatch aria this is the chief danger to be apprehended in those cases 
that survive the more immediate effects of the accident. The shock of itself 
may prove fatal, though there be but little apparent internal mischief; thus, 
have seen a man die collapsed fy hours after a buffer-accident, in whom 
no injury was found except a stall rupture of the mesentery, attended with 
but very slight extravasation of blood. The severity of the shock, amount- 
ing often to prolonged and complete collapse, is one of the most remarkable 
phenomena attending these injuries. It is difficult to account for it, except 
on the supposition that it is due to wound or concussion of the great sympa- 
thetic nerve and its large abdominal ganglia, To whatever cause it may 
be referred, it is certain that it is greater than that which follows a cor- 
ing ay unattended by los of blood, of any other part of the 
‘except the central portions of the cerebro-spinal nervous system. The 
continuance of the shock may be maintained, and its intensity increased, by 
the syncopal effect of internal hemorrhage, which, when the solid organs are 
raptured, is the most common cause of death. So far as my experience 
Lae 1 oat oe shock is a severe a injuries of oe al ct t the 
probably from damage to the solar plexus. Hemorrhage is 
the most usual cause of cute hen the liver and spleen are ruptured; and 
the patient usually dies of acute peritonitis when the intestine has been torn 
‘ACrOES. 


‘The jsiniee of an internal abdominal injury are often extremely equiv- 
oeal, an necessarily vary according to the organ injured. 2 

Tf the Liver have been ruptured, pain over the region of that organ, 
dulness on percussion from extravasated blood, and great collapse, followed, 
if the patient live, by diffuse peritonitis, bilious vomiting, white stools, and 


ip with sufficient precision, indicate the true nature of the injury. 
rd has further shown that contusions of the liver are followed by sac- 
charine diabetes. 

‘Rupture of the liver is by no means always speedily or even necessarily 
fatal. It may be, and usual ihe so, from great extravasation of blood or of 


bile; but if neither of these be largely poured out, the patient may live for 
some considerable time, though he may eventually succumb to peritonitis, 
A man was once admitted under my care into the University College 
‘Hospital, who had been crushed between the buffers of two railway carriages, 
‘He was collapsed and apparently moribund, but rallied in a few hours. 
‘Two days after the accident, great pain and tenderness in the right hypo- 
chondrium were complained of, and dulness on percussion was found to 
extend as low as the umbilicus, He became jaundiced, and there were 
toms of low peritonitis; these were fol by great swelling of the 
men, which became tympanitic ; eritonitis continued, and symp- 
toms of intestinal obstruction came o dulness increasing, with fluctua- 
tion in the flanks, He died on the sixteenth day after the accident, and on 
examination no less than 240 ou uid, mixed with flakes of 
Eade were found in the Sahin reheat of the hove 
“| dependent on the pressure o! in, and on the matting together 
of aA intestines by lymph. There ent in the thick border of 
the liver, which was beginning to. r 
Injury over the region of | probably oceasioning laceration of that 
|, followed by peritonitis be recovered from. Of this 
T have seen several instances in ‘The following is a good 
example: A man, about forty year: a ascaffold to the ground. 
In falling, he struck violen njuring his abdomen on the 
side. He was brought to the Ho: in a state of collapse, from which 
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lived after exhibiting all the signs of it—the passing of bloody urine, and 
the presence of circumscribed peritonitis; and, when death has occurred at 
paral pep cicatrices have detected in the ee A patient was 

under my care into the University College Hospital for a severe 
blow upon the oa from the buffer of a railway carriage, followed by hama- 
turia and other arent of renal injury; on his death from pneumonia 
nine weeks after the accident, an extravasation of blood, with the marks ot 
recent cicatrization, was found in the left kidney. 

When the Stomach is ruptured the nature of the accident is usuall 
revealed by rein Lege ele pain in the region of the stomach, ani 
the most profound shock. These signs, however, do not occur in all cases. 
A man was admitted to the Hospital under my care, whose abdomen had 
been squeexed between a cartwheel and a lamp-post; during the five hours 
that he lived he vomited several times, bringing up a meal which he bad 
taken immediately before the accident. In the vomited matters there was 
no blood to be seen; but on examination after death it was found that not 
only the liver and spleen were ruptured, but the stomach was torn almost 
completely across near the pylorus, 

Rupture of the Intestine is much more common than that of the stomach. 
It may occur at any part of the gut, but is most commonly met with in the 
duodenum or at the junction of the duodenum and jejunum. The frequency 
with which the duodenom is ruptured is due partly to ite ito and partly 
to its Beer ‘The third part of the duodenum crosses the spine in front of 
the second lumbar vertebra, or about one inch above the umbilicus, and thus 
receives no protection from the costal cartilages. In this part of its course 
it is uncovered by peritoneum, and is comseiveally fixed so firmly that it 
receives the full force of any violent pressure, being unable to slip away from 
beneath it, as do those parts of the intestine which are completely covered 

am, and attached to a loose mesentery. When the force is sree 
in an oblique direction from right to left, rupture occasionally takes place at 
the junction of the movable jejunum with the fixed duodenum. Rupture of 
the duodenum may occur therefore with or without injury to the peritoneum. 
Rupture of the gut into the Lider cavity is indicated by intense pain in 
the belly with severe shock. Labtniahas pet sets in, with vomiting, at first 
bilious, but soon becoming dark-colored or almost black. "The abdomen 
becomes tympanitic and tensely distended, with gradually increasing dulness 

ineach flank. Free gas in the peritoneal cavity may sometimes be 
nized by tympanitic resonance in front of the liver. The belly is anette 
tender, and the patient lies on his back, with his knees drawn up. These 
injuries are extremely fatal, in fact, if the aperture in the gut be of sufficient 
size to allow of the escape o ntents of the gut into the peritoneal 
cavity, death almost inevitab! « Rupture of the third part of the 
duodenum behind the peritone 1 by much less clearly 
marked symptoms; there are pai ress, and possibly vomiting of 
blood. If the patient survive sufficic ‘may pass a motion black- 
ened by al blood, Death takes pla usually from diffuse 
suppuration spreading in the loose subperitor tissue downwards in front 
kidneys or even to the iliac fo consequence of which peritonitis 

with effusion is often set up. “. . “ 

oceasional symptom of rupture of estine is Emphysema of the 
‘and subsequentl, th : generally, from the escape 
of flatus from wounded intesti eritoneal areolar tissue, and 
thence into the more super | hen this takes place, the same 
doughy, pufly, inelastic, crepitating av f the subcutaneous areolar 
tissue, that is met with in thoracic emphysema, is observed. It usually 
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tating qualities the feculeut matter gives rise to and keeps up the most 
intense peritonitis. It is not, however, an invariable ds. pres of peaks. d 
wounds of the intestine, especially if the wound be by a sharp instru- 
ment; and even in bullet-wounds of the gut no feeal extravasation may take 
place. This was well illustrated in a case in University Cy Hospital of 
a man who was shot through the abdomen. The i which contained 
much feculent matter, were traversed by the bullet in four places. He lived 
twenty-four hours, and ah no feculent éxtravasation took In another 
case to which I was called, that of a young gentleman who had been acci- 
dentally shot through the abdomen with the ramrod of a horse-pistol, the 
deacending colon was cut completely across, and the small intestines perfo- 
rated in two places; and yet no éxtravasation took place, though he sur- 
vived the accident two days. Otis, however, points out in the nm of the 
American War, that these cases are entirely exce; , and that in the 
vast majority of gunshot-wounds of the intestine, fecal extravasation does 
take place, and gives rise to fatal peritonitis, That certain bts this 
danger may be due to several causes, In the first place, as we have already 
seen, if the wound in the gut be below a certain size, there is a natural ten- 
dency to its occlusion by eversion of the mucous membrane. In other cases 
again, as in the duodenum or colon, the gut may be wounded at a part that 
is not covered by peritoneum. Besides this, it must be borne in mind that, 
though in ordinary language we of the “cavity” of the alxiomen, there 
is in reality no such thing, there being no empty space within the peritoneal 
aac, but the whole of the visceral contents of the abdomen being so closely 
and wee brought into contact by the pressure of the abdominal muscles 
and of the diaphragm, that it requires some force for the intestinal contents 
to overcome this uniform support, and to insinuate themselves between the 
coils of contiguous portions of intestine. The influence exercised by the 
continuous pressure of the minal walls upon the intestinal contents, is 
well shown by the greater facility with which these escape from a portion of 
wounded intestine that has been protruded, than from one that is still Lyi 
within the abdomen. In the former case, feces will eseape from a 
smaller aperture than in the latter, in consequence of the gut not being su; 
ported on all sides by the uniform pressure to which it is subjected 

the abdomen. The close and uniform contact of the coils of intestine with 
each other also favors the adhesion of the wounded coil to the neighboring 
parts, and thus tends either to prevent completely or to limit fecal extrava- 
sation. In some cases algo it is probable that the shock of the injury arrests 
for a time the peristaltic movements of the gut, and in these circa 
adhesions sufficiently firm to prevent fecal extravasation may form within 
twenty-four hours, “Thus, in a case under my care in University College 
Hospital, the patient,a young man, aged 22, cut his throat, stabbed 
himself twice in the abdomen with a dinner-knife. One of these wounds 
divided more than a third of the circumference of the jejanum. The patient 
survived thirty-six hours, and at the post-mortem examination the wounded 
coil was found to contain blood and liquid contents, but it was adherent by 
firm inflammatory exudation to the neighboring coils of intestine, and no 
extravasation had taken place. The patient more ses beet yee 
emerson when the great gut is wounded, than when the intestine 
is perforated, 

Blood is extravasated readily, as the force of the circulation is quite suffi- 
cient to overcome any resistance offered by the equable support of the ab- 
domiual walls. Extravasations of blood usually diffuse themselves amongat 
the intestines, and gravitate to the flanks and to the cavity of the pelvis, 

When the contents of the intestine escape into the peritoneum, 


& 
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assuming a wiry, incompressible character. The temperature is at 
high, ing often 103° or 104° Fahr.; but in septic cases it usually 
ls rapidly before death, and may even become subnormal, There is great 
ty of countenance, and before death the extremities become cold, and 
with the signs of collapse. This diffuse traumatic peritonitis 
in its course with great rapidity. In a case in University 
already alluded to, of bullet-wound of the abdomen, the 
lis Eeeacy bar hours. Two or three pints of serous effusion with 
weh pul fluid were found ; and great reddening of the whole of the 
abel and much of the parietal peritoneum bad ensued. In another cuse 
of rupture of the ilium, the consecutive peritonitis peared fatal in about 
hours after the accident, This extreme rapidity in its course and 
ot ah is due to the rapid Peewee of the Earn Sees 
ucts, in septic cases va the presence of the products of 
pie 3 in ee many of tae cases is the most marked instances of 
this form of blood-poisoning. The rapidity of the fatal termination is due 
to the great extent of the abeotblag surface, and the large dose of the poison 
that is thus taken up in # very short time. 
in of Penetrating Wounds of the Abdomen.—Penetrating wounds of 
the abdomen are amongst the most fatal of all injuries, In the reports 
of the American Civil War, thirteen cases of punctured or incised wounds 
without injury to viscera are recorded, with nine recoveries, and nineteen 
similar injuries from gunshot, with twelve recoveries. Of fourteen recorded 
cases of punctured or incised wounds with visceral lesion only two recovered. 
led cases of gunshot wound with visceral injuries amounted to 
8771, and of these only 421 recovered, and in 242 the result was unknown, 
In the great majority of these cases the exact visceral injury was not re- 
corded. In seventy-nine the stomach was wounded, and of these nineteen 
recovered. In 653 the intestinea were wounded, and of these 118 recovered; 
but the exact part of the gut is not specified in a large pores of these 
cases. Otis, however, states that he has been unable to find a single incon- 
testable case of bullet wound of the small intestine in which recovery took 
. On the other hand, there are good records of at least fifty-niné cases 
of wound of the great intestine, which terminated favorably, usually with a 
temporary establishment of a fecal fistula, The liver was wounded in 173 
eases, of which sixty-two recovered. Injuries of the spleen were more fatal, 
only two recovering out of twenty-nine cases. In felon ight cnses the 
ki ‘was wounded, and of th yenty-six recovered. Of t] 
in wi the lesion was not specified 186 are reported as having recov- 
ered. Ps is ee Feepati that the | is of the cases 5 which the 
exact inju: specil ‘ive mu “& proportion of recoveries, 
the mere fast of the patents surviving ing led + a more detailed account 
of the injury being preserved. 
Treatment—In ‘he treatment of 1g wounds of the abdomen, we 
n' ured parts, and afterwards that 
» abdominal viscera, it must 
antiseptic solution, 
of the solution to 
deep and superficial 
d silk, including the whole 
jient must be placed in auch a 
‘ition as to relax the muscles sdomen. Some form of antiseptic 
ing should then be applied, the whole may be supported by a broad 
strip of plagter or a bandage. If the wound be of great size, the abdominal 
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there is but little actual experience to guide us. The opinion ex) by 
Gross would probably meet with general acceptance, that in the case of 
incised il if of the intestine, “the duty of the Sur- 
geon is to enlarge the abdominal orifice, to seek for the wounded tube and 
to sew up the cut.” “In gunshot wounds no benefit would be likely to 
from such # course of treatment, as the bowel is generally pi in 
and the case, on this account, must, therefore, generally 
be fatal. is, the Editor of the Surgical History of the American War, 
is strongly in favor of attempting in favorable cases to find the wound and 
sew itup. In cases in which there is reason to believe that the wound is in 
a pels the great intestine uncovered by peritoneum, operative interference 
is certainly not to be recommended. 
& portion of intestine or of omentum has protraded, it should be 
cere Aenea mae an alae dein tetips) aa ROCHAORO speedily as 8 
re ion has occurred, which ma; ion . Ex- 
apa ee that carbolic acid lotion (1 me 40) calietn taceire of 
(5ij to Oj) exerts no injurious influence on the bowel. In rere! 
the ‘uded gut, the abdominal muscles should be relaxed by bending the 
tists pon the abdomen, when the Surgeon may gradually push back the 
steady pressure upon it; he must not, however, employ an; 
rough handling of the exposed and delicate parts; but if their 
ily be effected, owing to the constriction of the neck of 
nm, the aperture through which they have escaped must be care- 
irection upwards, by means of a probe-pointed bistoury, 
guided by a flat director. The incision ni to enlar; 
the opening sufficiently for reduction need not exceed half an inch in length. 
Th replacing the protruded parts, whether by the aid of incision or not, care 
must be taken that they are fairly put back into the cavity of the abdomen, 
and not pushed up into the sheath of the rectus or into the subserous areolar 
tissue lying before the peritoneum, an accident that would be fatal by allow- 
ing the constriction of the neck of the protrusion to continue unrelieved. In 
effecting the return, the Surgeon should not push his finger into the abdomen, 
‘but must content himself with simply replacing the poamded gut or omen- 
tum, and allowing it to remain in the immediate neighborhood of the wound 
in the abdominal wall, to which it will contract adhesions; and through 
which its contents may escape, in the event of any sloughing taking place. 
After the gut has been returned, the external Cl be closed by 
autures, a8 in a case without protrusion of the viscera. If the protrusion be 
inflamed, it must equally be replaced without delay; but should the intes- 
tine have become gangrenous from continued constriction and exposure, no 
attempt at reduction should be made, but an incision must be carried 
through it, a0 as to allow the escape of feces, and the formation of an arti- 
ficial anus. 

Tf any difficulty be found in returning a mass of protruded omentum, it 
may be ligatured, in one or more pie with carbolized catgut or silk, and 
eut off, after which the stump ca: into the abdominal cavity. 
If the protruded omentum be be excised on a level with 
‘the peritoneum, to the apertu: lying within the abdo- 
men will have contracted adhesio 

If the intestine that protrudes | he treatment of the aperture 
in the gut will call for special at rgeons have been somewhat 
divi as to the propr arpa and 8. Cooper were 

to this practice on i hot prevent extravasa- 
, and that the stitches prod acting as foreign bodies, 
They proposed to return the wo ig care, however, to leave the 
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ee in it to correspond with that in the abdominal wall, so that an arti- 
ial anus might be established by the adhesion of the edges of the openings 
to one another, and by that means prevent extravasation, To be rad 
the pee objection exists that extravasation will probably occur there 
has been time for the effusion of lymph and agglutination of the contiguous 
surfaces; besides which, it is impossible to secure the necessary correspon~ 
dence between the two apertures, the wounded gut bane! liable to alter 
its position after it has been replaced. It has been found by experience alao 
that one of the objections inst the employment of @ suture—that it 
cannot prevent the of feculent matter—is not valid. If it be 

applied, it ma; effectually do 80, a8 was shown by a successful case under my 
care, the details of which were published in the Lancet for 1851. That the 
stitches act a8 sources of irritation to any extent is also doubtful. Travers 
found by espenanns that, when a wounded gui 

into the en, the sutures quickly became bridged or coated over with 
a thick layer of lymph, and, gradu ela 3 ir way inwards, at last 
dro into the cavity of the intestine, bei charge per anu, an 
leaving a firm cicatrix at the point to which they had plied, For 
these various reasons, Guthrie, Travers, and other Surgeons of ex! 
advocated the practice of stitching up the wound in a ding i 
in suitable cases, with which opinion I entirely ‘he treatment, how- 
ever, must necessarily vary in different cases. Muck must on the 


nature, cause, and extent of the wound in the gut. If it be the result of 

nshot violence or other contusing force, the simple application of a sature 
is not likely to be of much service; for not only might it be difficult to bring 
the edges together, but they would probably not adhere to one another, nor 
to the abdominal wall. If, however, the wound be punctured or ineised the 
ease is different. Much will depend also upon the way in which the stitehes 


are applied and the material used, 
The sutures should consist of carbolized catgut or of silkworm such 
as is used for fishing, or of strong fine sewing-silk, well car' They 


Fig. 343.—Applioation of Suture to Fig. 344.—Lembert's Sutare, a, serousy 
Wounded Bowel, 6, muscular; and ¢ mucous cont. 


must be introduced, by means of'a fine round needle, in such a way that the 
ritoneal surfaces on each side of the wound are brought into contact. It 
is almost needless to observe that unless the serous surfitces are brought into 
contact no union will take place. ‘Two serous surfaces will endl aay 
brought into good apposition, but no union can possibly take place ’ 
two mucous surfaces, or between a serous and a mucous surface, Hence, in 
# qe a Cem pled one pe Util cil Glee 


Fea yab- Gv Jour - ecb, /84) 
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Up the wounded pat, the Surgeon must carefully see that the serous 
are well and firmly brought together, and need not trouble himself 
Beceee Pree they are kept out nell 
With the view of ing together the serous 8 , much ingenuity 
een displayed, and Bey viees have been practised. The mode of 
lication mast freq jopted in the present day is that recommended 
The needle is introduced about # quarter of an inch or a little 
the wound, and made to penetrate as far aa the submucous tissue ; 
brought out again about one-sixth of an inch from the edge of the 
it on the same side; on the opposite side, it is made to enter one-sixth of an 
inch from the of the cut, and brought out at a quarter of an inch from 
it 343, . The stitches must not be more than a line apart, and 
the whole number required must be introduced before any are tightened. 
When the sutures are tightened, the mucous membrane is inverted, and the 
‘serous surfaces are brought into accurate contact. This suture is easily 
spate’ in the stomach or large intestine, but from the thinness of the coats 
the small intestine it is not quite so easy of cspelication in that part. If 
there is any difficulty, the suture may be applied in the same way, but may 
‘be made to penetrate the whole thickness uf the gut on each side, as recom- 
mended by Jobert (Fig. 345). The only objection to this is that the stitches 
are apt to become irritating by absorbing the contents of the intestine. The 
continuous suture must never be used, as should one stitch happen to cut out 
the whole would become looge. When the lips of the wound have been 
into apposition, the ends of the sutures should be cut short close to 
the knots. If the suture be of prepared catgut, it will gradually be absorbed ; 
if it be of carbolized silk, it is possible that it may become gradually ab- 
sorbed, unless it be applied so as to penetrate 
the mucous membrane, when it will find its 
way into the gut by ulceration, and be dis- 
from the bowel. After the aperture 
has closed, the intestine must be washed 
in lukewarm carbolized water and reduced, 
Should the protruded gut be completely di- 
vided, the two ends may be united to each 
other by the suture that has just been de- 
scribed. Jobert, in 1882, recommended the 
form of suture illustrated in the accompa: , 
dingrams (Figs. 346, 347). The lower 1 
itself, and 


Fig. 845,—Jobort’s Suture for 
partial division of the gut. 


es jifficulty in clearly recogniz- 
ing which is the upper and which the lowe In old cases in which a 
fecal fistula has existed, the lower end is often so contracted as to render the 
method impracticable. — : 

Should the protruded gut 0 torn, and especially if it be 
lacerated by gunshot-inji i attempt merely to stiteh 
itup, Three courses are then o] geon. First, the gut may be 
gen ly reduced, special care 1 fo push the wounded coil of 

testine far into the abdomer leave it close to the external orifice, 

that a ready outlet may be a: ‘toa a this method 
is almost inevitably fatal. i 
edges of the opening in the , 
the external wound in the skin, 
VoL 1.—53 
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uaa era a cons pains nee pecbee ne: 
the wound or lings at a later period; this mode of 
rath apd ond he t intestine, Thirdly, the 
the gut may Be pee the case treated as one of 
See aac ie intestine. The amount of success that has attended 
the removal of portions of intestine for 
adhesion to abdominal tumors, and for 


Fig. 346,—Jobort’s Suture for complete Trans- Fig. 347 —Tho Suture Tightened. 
verse Division of the Intestine. a, serous; ‘The figure shows w Lembert's 
4, murolar; o, mucous coat. Suture introduced to give addi- 

tional security. 


the almost hopeless nature of the case if a lacerated coil of intestine ix 
pen neeel tn into the abdominal cavity justify the adoption of this plan im fayor- 


In al eases in which the gat is sutured, the wound in the abdominal wall 
must be closed, as in cases of protrusion of uninjured viseora, Should there 
be any fear of ‘fecal extravasation, the wound may be left open, or, if exten- 
sive, partially closed, one end being left open to allow of the escape of the 


disc! 
During all these procedures it is wise to adopt strict antiseptic Lebagtrey 
ae in surgery are these more valuable than in wounds of 
D ee of synovial membranes, 
be conducted in all res} ot on eee 
intestine wounded wil 
to the position of the ak Ey free 
ceep the Sowa ies quiet at eae near the 
should be drawn o! in the ez 


ury: 
tient, who was 
aay = her life 
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Treatment of Traumatic Peritonitis.—In the treatment of this complica- 
tion, we must be guided by the character of the inflammation. the 
peritonitis be localized, leeches may be abundantly applied over the tender 

art of the abdomen, followed by hot fomentations, and opium must be 
administered, 20 as to keep the patient fully under the influence of 

the narcotic. Calomel may be given with the opium; a pill, composed of 
two meals of calomel and one grain of opium, may be administered every 
sixth hour, or oftener if the iar be not influenced by the narcotic; and 
rigid eee from food should be enforced, ice and barley-water alone 

In diffuse peritonitis, the result of a wound of the intestine, the calomel 
mast be omitted, but opium shat given. Should it be apparently due to 
extravasation of feces, and should there be signs of gas in the peritoneal 
beg with accumulation of fluid in the flanks, the patient will certainly 
die if left alone; possibly a chance of life might be given by opening up 
the wound and inserting a large drainage-tube. Drainage is frequently 
adopted after the Teunts of ovariotomy with good effect, and there is no 
reagon why it should not be employed in proper cases after a wound of the 


abdomen, When the peritonitis occurs in an old or feeble subject, our 
cipal trust must be in the administration of opium and in leeching of 
abdomen. In these cases, however, early support will be required, with 
perhaps the administration of wine or stimulants. The inflammatory extray- 
asation will gradually be absorbed as the peritonitis subsides, 


INJURIES OF THE PELVIC VISCERA. 


Briapper.—Rupture of the Bladder, from blows upon the abdomen, is 
not of very unfrequent occurrence. It can scarcely happen when the or 
is eopey, ee it then sinks down under cover of the pelvic bones. But when 
the ler is distended, rising above the pubes, and thinned proportionately 
to its distention, it may very readily be ruptured, even by slight degrees 
of external violence, as by one man rolling over another in a dran’ 
scuffle, or by # person running against a post, or falling out of bed, 

When the bladder is sil ured by a blow on the abdominal wall, the rent 
takes place always through that portion of the viscus which is covered by 
peritoneum. Hence there is always extravasation of urine and blood into 
that serous cavity. When th is wounded by gunshot or other in- 
sry, such as by falling on ¢ ch penetrates the perineum or rectum, 
or by a splinter of a fractured | hose anterior and inferior parts of the 
organ which lie outside the . tt netrated, and thus the 
imminent peril of intra-periton n may not occur, In an 
ease the shock following rapti ‘ dl great; but the mocndary 
consequences will of course de; of the rupture or wound. 
Tf the laceration have occur 3 of the viscus that are in- 
vested by peritoneum, th pe into the pelvic and 

inal cavities, and 5 causing intense inflam- 
the organ has been ruptured 
eae the areolar 


uct proportion to the difficulty 
ei Hence an open wound 





836 INJURIES OF THE ABDOMEN AND PELVIS. 


of the bladder is by no means so di as a subcutaneous 
Many patients have recovered whose bladders have been it 

traversed by bullets, for the urine finds a free exit 

and consequently does not tend to extravasate. Guthrie relates 
cases of this kind; and Thomson saw fourteen cases after the 


Waterloo, in a fair way of recovery. Tn the American war, out of one 


ou 
hundred and S eatheread re a ps of Es Brete idee of the bladder, 
eighty-seven patients su: A a large majority suffered from. 
senittes A many from distressin infireiticas which resulted ately 
@ few cases after as of suffering.” Thus, although we may look 
this accident as of th 


e gravest character, yet it is by no means naumatly 


.—The situation of the injury in the hypogastric region, the 
supervention of collapse followed by intense burning pain in an ctnlcioes 
and with inability to urine, or, if any have escaped from the 
urethra, its being tin with blood, are usually sufficient to point to the 
nature of the accident. If, in addition, it be found on introducing a catheter 
that the bladder is contracted and empty, or that but a small quantity of 
bloody urine escapes, not in « uniform stream, but rising and falling with the 
movements of the abdominal muscles, the Surgeon may be sure that this 
organ has been ruptured. In the case of Ballot ay the of urine 
which generally takes place through the track of the bullet will afford incon 
testable evidence of the mischief that has been produced. - 

When the bladder is ruptured through that portion which is covered by 
Peas the urine escapes into the abdominal or pelvic cavity; there, 
jowever, it does not at first diffuse very widely—remaining, under the influ- 
ence of gravity. chiefly in the pelvic cavity, with the small intestines 
above it. This localized extravasation may be emptied by the Ht 
through the rent in the bladder, hence the escape of urine is not 
patible with Sa of the bladder. This important practical 
illustrated by the following case. A man was admitted into 
under my care, who had sustained rupture of the upper and ul 
of the bindder by falling down stairs; when admitted he was profoundly 
cola) and semi-unconscious, The abdomen was swollen, tender, 
itic in front, dull in the flanks. On passing a catheter the bladd 
Found to be empty and contracted; but with a little gentle mani 
the point of the instrument could be pasted through the liceration in the 
posterior wall of the bladder, and a la (yet of clear urine was 
off. For two days the patient seem doing well. The catheter was 
taken out to be cleaned, could not be introduced afterwards, little i 
escaped, and the patient died of peritoniti 
the patient lived ten days, the bladder 
‘hen the bladder is ruptared through its peri! 
important point in the treatment consists in drainage of the om 
prevent the continued effusion of urine and its consequences, 
Is best effected by the introduction of a full-sized catheter, which mu: 
be retained and left open. Full doses of opium, as in all other ab 
lesions, should then be given, and the patient kept on low diet—casea 
recovered—or, in addition to this, the peritoneum may be 
rough the catheter and washed out with carbolized water, as has b 
successfully by Thorp. In one case, Walter saved his patient a 
abdominal section to allow of the escape of the extravasated ui 
and Heath have gone a step further by stitching up the rent in the 
wntiseptically, but without success. Erskine Mason cured a patient b 
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mp. On oeceinadin Sher‘ Lash, wilsh covatre to a eho 
a mare ee sie found behind the peritoneum, communicating 


Oroaxs or GEYERATION in the male may be accidental, 
sharp instruments or gunshot, or may be self-inflicted. When 
the integuments, they present nothing peculiar and do not 
wounds in other situations, except in the reparative 
serotal and penile coverings possess, Even when the whole of 
part has been cut or torn away, the is lily recoy- 
Gitloua teas Under cy carey ia’ which XG wife had 
attem) to cut off her husband's penis wi i 
had the whole of its integuments torn off from the root 
became covered with a new pee which speedily 
supple character natural to the skin of these parts. 
is more deeply wounded, there are two special sources of 
rhage, and wound of the urethra, The hemorrhage is 
profuse. If it proceed from a distinct arterial trunk, as 
pes of a corpus flee get the beeeee 7 
oozing from the vascular tissues 
cold, Rcanare, or astringents, Pressure is bet applied by 
catheter into the bladder, and then compressi organ 
means of a narrow bandage or circular strip er pile 
genital organs by self-mutilation is occasionally met with in 
mania or melancholia, In some cases the patient has cut off 
in others, the penis; in others, again, the whole of the external 
Injuries such as these it nO Very 8] > 
to be treated on ordinary principles, the great point being of 
to jin the hemorrhage and to prevent contraction of the uw 

Unernra.—Wounds of the Urethra by gunshot injury, or sharp instru- 
ments, is a troublesome accident, on account of the Tabiliey to the infiltra- 
tion of urine and ultimately to fistula. It may be recognized by the escape 

from the meatus, and of urine from the wound. Treatment 
consists in the introduction of a gum-catheter, which should be tied in; and 
if the edges of the wound be clean cut, they may be brought together by inter- 
sutures, The catheter should not be kept in longer than is ae 
the first week, the patient can in many cases be taught to pass a 
instrament for himself whenever he desires to pass water. 

Laceration of the Urethra is immediately attended by most serious symp- 
toms, and remotely followed by most disastrous consequences. Tt very fre- 
quently occurs in men seploxed in wage from slipping in walking across 
an Untinished floor, in such a way as to fall heavily astride upon one of the 

I have soon it in 4 farrier, kicked in the perineum wi shoeing a 
j and it is not uncommonly met with as a consequence of injury by a 
Ls ST of bone in fracture of the rami of the pubis and isehium. 
1» all forms of the accident it is almost invariably the membranous 
of the urethra that suffers, In a violent blow in the perineum the 
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ls forcibly driven upwards, and crushed against the pubic arch. When the 
Jaceration occurs from a fragment of bone in a fracture, it is usual 
gawes in which the pelvis is forcibly compressed, and gives way m 

aut in front (Fig. 223). The outer fragment is driven across the middle 
Moo in the Lea ae thus ae urethra, In ee accidents 

antertor layer of the triangular ligament is torn; it is 
“ oath part of the urethra could be Iacerated iy a blow in | 
it 


jerlueum while it remained intact; and in the fracture it is torn at its 
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impossible to introduce a catheter into the bladder, the urethra being | 
completely across, he should it as far as it will go, and then, 
the patient in the position for lithotomy, make a free incision in the 
line upon the point of the ‘ament, so a8 to make an opening in 
perineum that will communicate with the deeper portion of the u 
arteries that bleed freely should be tied. He must then en: 
the catheter into the bladder, through the proximal portion of 
urethra. This is often extremely difficult. If the floor of the 
have been torn, it may be accomplished by keeping the point of 
well against the Mie wall of the canal; but if the urethra have 
pletely torn across, it will tax all the skill of the i 
the instrument into the vesical end of the canal. ingeni 
overcoming the difficulty in such cases was suggested 
Leeds. A director is first introduced into the proximal end of the o| 
in the urethra, and over it a dilator is passed; the director bei 
drawn, the catheter is readily introduced through the dilator. ld 
sited ae aoa | salbonmtts e eh ae follow its pone pass 
leep incisions, supporting the stren; ¢ patient at the same 
due allowance of stimulants and nourishment. If, when the urethra is o 
pletely torn across, a catheter cannot be and the urine finds a 
he escaping, relief not being by the peri , and 
bladder becoming over-distended, this o: 
ons ie the eerie el becets te rar) 
ie urinary organs. it tapping throu; e rectum n 
before the perineal incision is ace and is scarcely ever required after. 
Vaarna anv Recrom.—Foreign Bodies are occasionally thrust forcibly 
into or impacted in the vagina or rectum. When a seg cote such as a 
stick, or a broom-handle, or the leg of a chair, is thrust ‘ibly up the re 
tum by ® person falling on it, two dangers may result—extensive 
of the sphincter ani and the perineum, with hemorrhage, or transfixion of 
the gat and wound of the peritoneum, with consecutive inflammation of that 
membrane, which almost invariably terminates fatally. The consequences 
of such an injury present nothing very special, and require to be treated 
ordinary principles. If in the Tall the foreign body have been forcibly 
thrust into the vagina, there may be injury to the bladder or peritoneum; 
but the most common source of danger is laceration of the labium, and free 
hemorrhage from this source, I have several times seen enormous e 
of blood thus lost. This hemorrhage is best arrested by plugging irraly 
with lint soaked in a solution of the perchloride of iron, and by the pressure 


‘a bandage. 
A variety of thi such as pieces of stick, glass"bottles, 
blers, etc., have beatitaceeciaead into and fenpeceadl in these oe ‘Thee 
extraction is often very difficult, in consequence of the swelling of the mucous 
membrane over and around them, and the depth to which they have been’ 
pushed, In order to remove them, the use of lithotomy or necrosis forceps 
may be required. In some cases the foreign body juces C 
the bladder; and it has been found to transfix the wall of the canal in wl 
it is lodged, and, by penetrating the peritoneum, haa speedil sioned | 
death. A remarkable case of this kind occurred in my practice, in oer , 
cedar pencil, five inches long, and cut to = poine had forced up by 

ient herself, 1 young woman, through the posterior wall of the 
into the ubdominal cavity. Here it transfixed two coils of the small 
tine, and after being fixed there for eight months, I extracted it by an ince 
through the anterior abdominal wall, midway between the ambili 
Poupart’s ligament, where its point was engaged in the fascia tr 
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It had occasioned repeated attacks of peritonitis; and, after extraction, death 
resulted from that cause. 
or THE Penrseum.—The perineum is occasionally ruptured 
parturition, The extent of the laceration varies greatly, and in- 
fluences materially the ultimate issue of the case, In some cases there ig 
merely a slight rent at the fourchette; in others, the whole perineum has 
given way as far as the sphincter ani; in a third case the sphincter also is 
torn 5 in a fourth the rent has extended into the recto-vaginal septum, 
‘The worst cases Peters mus oe pasion Sep eed ie aa j 
septum y sloughing from prolonged pressure of the fata! 
|. In such cases, the loss of soft Hirata and the existence of dense cica- 
icial bands render complete union by operation very uncertain. 
The length of time that has ace since the occurrence of the injury is 
little consequence. It is as easy to repair a perineum that has been lacer- 
for ten years, as for ten days. A very serious evil arising from rup- 
tured perineum is the loss of support to the penis viscera, and the consequent 
liability to prolapsus of the uterus or of the vaginal or vesical wall giving 
rise to irritability of the bladder. When the sphincter ani or the recto- 
vaginal septum has given way, incontinence of feces forms the most trouble- 
The Bennent escape of small quantities of semisolid or 
mistaken for diarrhaa, and is often associated 
with the acoumulation of hard fecal matter in the upper part of the rectum 
and the colon, The neighboring parts are from this cause liable to excoria- 
tion; and not unfrequently the rectal mucous membrane becomes prolapsed 
or hemorrhoidal. 
The operation for the closure of ruptured perineum is comparativel 
modern. Although it had been done in France by Guillemeau in the 161 


century, and Ry ellie in this country, little attention was paid to the 
Use, 


subject until in 1834, published five cases, in four of which he had 
effected a cure by means of the quilled suture. From that time the opera 
tion took its place in surgery, and has now been perfected and simplified by 
Baker Brown, Emmett, Bantock, and others. 
ion may be done at two distinct periods after the occurrence of 
the lacerations, viz., eels or remotely, 
operation is done as soon as possible after the occurrence 
of the accident. It is performed as fol : The patient lying in the obstetric 
ate the mer is to be plugged with a sponge having a string attached. 
edges of the fissure are then cleaned and brought together carefully 
with two or three points of suture. ponge is then removed. The vagina 
must be washed out thrice dai a tepid antiseptic solution, the best 
being Condy’s fluid and wate: a concentrated solution of boracie acid. 
‘The urine must be drawn off regularly. The sutures may be removed at 
the end of a week. - 
cases, of a plastic procedure, 
union by adhesion of the 
operation will ia accord- 
‘ospect of success will depend 
ut also, as is the ease with 
’s health. This should 
he Surgeon proceeds to 
or prolapsus ani cured, 
ible. 
ion as performed by Baker 
i t 0 z been well cleared out, the 
patient should be placed in the | for lithotomay. ‘The upper wall of 
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the free ges of the flaps looking into the rectum. The perineal 
‘sutures are then passed a quarter of an inch from the margin of the skin in 
of the anus, carried into the recto-vaginal septum, in the middle of 
it emerges, then immediately reintroduced 80 a8 to leave none visible, 
and brought out on the opposite side at a point corresponding to that of 
entry. ese stitches should not be quilled, and the best material to use is 
“a silkworm gut (such as is used in salmon-fishing), A sufficient num- 
ber of fine stitches are then introduced in the vaginal flaps in the same way 
as has already been done in the rectal flaps. ‘The sutures are then drawn tight, 
beginning with those in the rectum, and ending with those in the fh 
Finally, » sufficient number of superficial interrupted stitches are introduced 
in the skin between the = eutures. The ends of all the sutures are cut 
short. Bantock, following Marion Sims, Emmett, and others, does not divide 
the sphincter ani. This operation has undoubtedly established an advance 
in the surgical treatment of ruptured perineum. The simple or unirritatin; 
Sutures are a great improvement on the quilled, which not only occasion 
much pain, but led to sloughing and consequent weak union. So, also, the 
abandonment of the division of the sphincter ani has materially lessened the 
severity of the operation. 
Success will, to a great extent, depend on the attention bestowed on the 
the mode of conducting which has been laid down with much 
ision by B. Brown. The principal points to be attended to are the fol- 
ing: Immediately after the operation, a full dose of opium should be 
given, followed by a grain once or twice a day, so as to arrest all intestil 
action. The patient should be laid on her side, and the water muat be 
drawn off three or four times a day by means of a catheter. It is better not 
to tie a catheter into the bladder, as it is apt to cause cystitis, and a little 
urine often leaks out beside it, and by dribbling over the raw edges may 
prevent union. All hemorrhage should be thoroughly arrested before the 
surfaces are brought together; but should any oozing occur afterwards, it is 
best controlled by ice in the vagina, The deep sutures should not be ao 
tight as to cause ulceration. They must be carefully looked to, and if they 
are causing no irritation, they may be left for six ae oraweek, If su 
tion be set up along their track, they must be at once taken out. The 
icial sutures may fe left in for eight or ten days if they are of silver 
wire, The catgut stitches in the rectum and vagina do not require removal, 
as they ultimately melt away. Before the stitches are removed, T have 
found it advantageous to keep the part covered with collodion. When the 
stitches are removed, even if very imperfect union is found to have taken 
ay all hope of a cure need not be abandoned. The patient should be 
pt on her side, and as quiet as possible, and it often happens that those 
parts which have not united by the first intention hecome soundly healed by 
granulation, When the sutures are removed, a pad of dry lint supported by 
a T-bandage should be applied. When the recto-vaginal septum has been 
implicated, the bowels should not be allowed to act for at least ten or twelve 
days, lest the freshly united surfaces be torn through. They are then best 
eiles by a large olive-oil enema. When the perineum only has been the 
seat of laceration, they may be allowed to act earlier. During the whole of 
the treatment, the patient’s strength must be supported by abundant nou- 
rishment; and scrupulous attention should be ald to the cleanliness of the 
rts, by frequent syringing with an antiseptic lotion, and the application of 



















carded, Lid woo! 
Plastic operations of this kind should not be performed unless the patient 
be in a Bees state of health, that there may be a good prospect of immediate 
union, success of the case will at last depend mainly on the extent of 
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= 7 spxanee, in the recto-vaginal septum. 
“EPET <utemed as it were, there will be but Tittle ai, 
=== seemaz 2 ar. [i on the other hand, this wall be 

SL Wess. <4 portion of it have sloughed away, the 
car “ss: a =fectimg union; and in such untoward cir- 
sum ry acces “Sat Tle perineum ‘unites, but that a fistulous 
MES aE ~x-—-agnai wall, requiring a future plastic ope- 
me Sarer LXVIL'. 
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SURGICAL DISEASES. 


DISEASES AFFECTING THE TISSUES GENERALLY. 


CHAPTER XXX. 
MORTIFICATION, OR GANGRENE. 
‘Tre death of « part of the body is, in surgical langu: termed Mortifi- 


cation or Gangrene. In pathological lan, the term Necrosis is applied 
to local death general liad Pec pao tied itoccurs; but in acieal 


practice it is customary to confine it to affections of the bones or Sere 


when limited to the soft tissues of a limb it en of as §) ; 
and when accompanied by ulceration, it is called Sloughing. Many other 
varieties of gangrene ure recognized by Surgeons. Like all other 
jit may be Acute or Chronic in i u As the parts affected are moist 
and swollen, or dry and shrivelle ided into the Moist and the 
Dry or Mummifi angr in, according to its cause, it is spoken 
of as 1 sry frequently, it is arranged accord- 
er the denominations of Constitutional and 
Besides these, vari ecific forms of the disease are met with, 
‘which will require special considerat 
Locan S1cns—Whatever fo 6 may assume, certain local 
phenomena are common to rie ‘he part becomes colder than 
‘natural, the temperature falling to that of the external air. The sensibility 
of the part is lost. It may be tor ed, or cut without feeling, In 
some eases the sensibili g1 just before gangrene sets in, 
‘izi i ric character being experienced, 
natural funetions of the 
longer contract, and all 
moved by muscles from a 
by the unaffected flexors or 
epithe r i The Sanger 
‘subsequent 6 place angrenous . are of two 
kinds, ving rise to th n into dry cit eatin Ta the 
moist variety of ene lakes place while the tissues are 
engorged with va ei mn or from obstruction to the 
circulation through the of In this form the skin of the 
mortified part becomes discolored, ust 
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separates, and when upon obliquely slides away under the finger, 
leaving the moist an stapes cutis cial ‘The color gradually darkens 
wo a ‘ti I purplish greenish-black, mottled in with wn 
spots; and after a time there is an odor of putrescence evolved, very com- 
monly with an emphysematous crackling from evolution of gas in the tissues 
of the part. This Ses that putrefuctive changes have place in the 
solids and fluids of the tissues. The dry variety of ‘OOCUTS as & 
consequence of some obstruction to the supply of' bl to the 60 that 
at the time it sets in the tissues contain less blood than natural. it the 
color is often at first of a pale tallowy-white, with a mottled appearance in 
parts. The skin soon shrivels, becomes dry, horny, and semi-transparent, 
and eventually assumes a brown wrinkled a ; in other cases the 
gangrenous part is brown, dry, and shrivelled from the very first, 

These characteristic signs of gen né, although they may in some cases 
follow very rapidly on the loss of vitality, are in fact consecutive to it, and 
indicate more than the simple death of the part; they are proofs of putres- 
cence having set in, as well as of death having occurred. 

CoxstrrurionaL Symproms.—These vary greatly. When the disease is 
atrictly local, affecting a part of but limited extent, and perhaps of no Mead 
importance to the economy, they are not very strongly marked. Tf, 
ever, the gangrene, although limited, implicate important asaknuckle 
of intestine for example, marked symptoms declare themselves. 

oa eee of Sy pang ae may be, the full pe of the 

¢, if it affect any considerable extent of tissue or any important organ 
is always attended by great depression of the Tov puch / alee tt 


countenance is dull and anxious and the pulse feeble, pick, and easily com- 


resins the tongue is brown, and the lips and loaded with sordes, 
in moist gangrene, the constitutional disturbance is aggravated in some casts 
by absorption of the products of the unhealthy inflammation from which the 
death of the part has resulted, and in others of the products of putrefaction 
Feitiae pereoene slough. Death erie fact occur from this cause with 
all the symptoms of septic poisoning. In dry gangrene these symptoms are 
usually much less marked. When gangrene affects an internal the 
eer always very great, and the special symptoms will vary the 
a 


Causes.—The causes of gangrene are predisposing and immediate. Any- 
thing that tends to lower the vitality of the tissues must necessarily bri 
them into a state in which a comparatively slight injury may cause 
death. These conditions have already been fully discussed in the chapter 
on Inflammation. The predisposing causes of inflammation, when acting 
more Labret predis; to gangrene. 

Immediate Causes of Gangrene.—These may be divided thus: 

I, Causes acting primarily by arrest of Circulation —These may 
again be divided into: 

(a) Arrest of the Supply of Arterial Blood to a part.—This is a common 
cause of gangrene, It may be produced by accident, or by ligature or other 
surgical operation, or by thrombosis or embolism of the arteries. 

@) Obstruction of the Circulation through a part—This is seldom a pri- 
mary cause of gangrene, and as such arises only from pressure either 
within, as from the growth of a tumor, or from without, as in the 
of bedsores or sloughs beneath splints, Obstruction to the ea cireu- 
lation necessarily accompanies all acute inflammations, and forms 
important element in the production of gangrene; but in inflammation it & 
not @ primary cause, teog secondary to the damage done to the tissues 
directly by the cause of the mischief. 
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the veins, the disease will partake more or Jess of the charactor of the moist 


variety. 

(OR eels jug in consequence of the Ligature or Wound of its 

Artery, without any other belael to the vascular system, becomes 

cold, feels heavy, and loses its sensibility; at the came time it assumes a dull 
tallowy-white color, mottled with ish or brownish streaks. This state of 
thin, is met with chielly in wer extremity. In a short time the 
pallid color is lost, the part becoming brown or blackish ; the in 
of the foot become cepa eans and horny-looking where: are 
stretched over the tendons of the instep, and the part presents a shrivelled 
appearance. This form of ie may invade the whole of the lower 
limb, but most commonly is limited foot, stopping either just above 
the ankle, or if not there, immediately below the knee, as 
observed; the arrest taking place in one or other of these two spots, on 
account of the freedom of the collateral circulation here than in 
other parts of the limb. If any of the large venous trunks become ob- 
structed or otherwise implicated, so that the return of blood through them 
is interfered with at the same time that Se ely Bee 
arrested, the limb generally assumes a groeenish-blue color, and 
runs into putrefaction. In some of these cases it happens 
the integument and subcutaneous areolar tissue form, although the limb 
generally preserves its vitality. The treatment of these forms of 
mae See local, is described in the chapter on the Arrest 

lemorr! 

(6) Gangrene may occur from the arrest of the circulation through an 

as the reault of disease of the coats of the vessel. This is the variety 

that is commonly called spontaneous. 

Spontaneous gangrene is termed Senile when it occurs in old people in 
consequence of the arteries becoming rigid and their calibre narrowed by 
Atheroma or Calcification of their Coats. ‘The pathology of these affections 
of the arteries will be more fully discussed in the Chapter on Diseases of the 
Bloodvessels in volume ii. It % sufficient here to state that the effect of 
these changes is to render the arteries unable to maintain the proper: 
tion of blood through the limb, and further from the rou; 
coat to predispose to thrombosis, that is to say, to the in by 
which the veasel may become completely obliterated. want of a due 
supply of arterial blood in these cases is owing not only to the disensed 

the arteries, but also in a great measure to the weak propulsi 
the heart, and the consequent feebleness of the circulation, 6; 
the lower limbs. When the circulation is so far interruy 
nutrition of the limb, the following jonitory ey: 

A sensation of weight in the limb, with coldness, itching, and 
tho feet, and cramps in the calves, is complained of, and the 
of the part is habitually defective, the pulsation of the tibials being 
perceptible. In some eases cutaneous ulcerations ensue. These 
commonly exist for a considerable length of time before 
comes on, and should always be looked upon with anxiety 

the circulation becomes arrested from the conjoined inf 
diminished cardiac power and arterial obstruction, gungren 
results, It is met with in the lower extremities of people past 
period of life, and the tendency to it increases as age advances, 

Senile gangrene may set in in different ways. In many insti 
commences without any apy t exciting cause. The toes and 
shrivel, without an: local inflammation and with but litt 
tional disturban part that is destroyed becomes black, 
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improvement in the constitutional state as soon as a distinct line of demarea- 
tion forms between the dead and living tissues. 
‘The thin skin on the anterior partot the leg at its middle and lower third 


is fall i of in old the result of 

apt to fall into a state of gangrene in old people as nel hve eee 
ually dries, 
by @ process 


injuries, and occasionally without any obvious external cause. 
a bleb forms which, on breaking, leaves a slough which 
becomes black, and extends as the neighboring pores are kil 
© Biabetes in old people i fri of of the 
tes in o! le is a fertile cause taneous gangrene 
toes and feet. In diabetes: angrene the ppm ays begins with a 
bleb which forms on the under surface of the foot or at the end of one of 
toes. This bleb contains fluid which speedily becomes turbid, and is sur- 
rounded by a dusky purple areola. From this the disease slowl; 
and, unless the diabetes can be checked, may largely invade and y the 
foot. Should degeneration of the arterial tissues have taken place in these 
diabetic cases, senile gangrene of the most intractable character will ensue. 

Thrombosis of an Artery (Fig. 349) occurs only as a conse enen 
vious disease of its inner coat; so, although it is frequent! im te 
cause of gangrene, by obstructing an atheromatous or otherwise diseased 
vessel, it is never the primary cause of the disease. 

Embolism is a cea more frequent cause of gangrene. An embolus is a 
solid body, which, having entered the circulation, is carried onwards by the 
blood-stream until it lodges in some vessel which is too narrow to allow it to 

Emboli, if of any size, almost invariably lodge at the point at which 
a main trunk bifurcates or gives off a large branch, If very small they 
ay rave “a oa 5 capillaries, Ed canilany, Mens, When aa 
embolus has in an artery, a clot forms uy it, reaching»as as 
the first branch above the point of cbatepobse a Fibrin whieh pet 


deposited ayaa sees! part of « large vessel, or in a fusiform aneurism, 
and vegetations from the valves of the eft side of the heart, form the most 
Pay rae of eee in the ect poe ei Bey occasionally a 
ent of a tumor whi notrated the coats of a large artery 
be washed away into the bloodeereans and form an eaten = 
Gangrene from embolism is most common in the lower limb, and the 
bifurcation of the popliteal artery is the usual place at which the embolus 
lodges. If it be so small as ripe into one of the tibials, the circulation is 
maintained by the unobstructed artery, and gangrene does not occur, 
grene from embolism is, however, also met with in the upper limb, In these 
eases the eran develops suddenly, the whole of the parts of 
blood perishing simultaneously, there being no tendency for the to 
spread; pulsation ceases in the terminal branches of the obstructed A 
and intense pipeaae pain is felt in the limb, ceasing after about a 
‘The limb is at first pale, but soon unde the characteristic changes in 
color, when decomposition commences. The ogee is always of the ay 
variety. In the leg, as Billroth points out, the foot soon becomes mu: 
fied, while near the line of demarcation the parts remain more moist. The 
line of demarcation forms in these cases immediately below the knee. Gan- 
grene from embolism may prove fatal from septic poisoning before at 
attempt can be made by nature to separate the mortified part. After des 
the affected vessel is found firmly pluy by the embolus, above which is a 
dense coagulum reaching as high as the next branch. ig 
‘The acoompanying drawing (Fig. 851) represents the bifurcation of the 
common femoral artery occupied by a fibrinous plug, taken from a man aged 
82, who died of gangrene of the left leg. In this case, the patient, after re- 
covering from rheamatic endocarditis, whilst straining at stool, 
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his Teft leg tingle painfully, then become numb and cold. The circulation 
init , and spsereae speedily supervened, which extended as high as 
the knee. Death followed amputation of the limb. Here there can be little 
doubt that the sudden supervention of gangrene was the result of obstruction 
to the arterial circulation of the lower extremity, consequent on the detach- 
ment of a ion from the valves of the heart, and its arrest at the 
biforeation of the femoral artery. 

Tn addition to the forms of spontaneous feagrene just described, some 
other rarer forms are occasionally met with. Vou Winiwarter has described 
& peculiar form of overgrowth of the endothelial cells of the inner coat of 
‘both arteries and veins (endarteritis and endophlebitis c 

jiferans) by which their lumen becomes obliterated. 
bi are formed in the affected vessels, and these 
become organized and penetrated by new vessels, as in 
the closure of a ligatured artery. This affection is said 
to be caused by syphilis and alcoholism, and occurs 
usually at an earlier age than ordinary senile gan- 
(Sea According to Billroth, the ordinary signs of 
pane Sipod.eupely may be prere for some years 
ire gangrene takes place. When gangrene does set 
in, it is usually of the moist variety. 
ynaud has described a rare form of spontancous 
ghngrene which attacks the fingers, and sometimes the pig. 351,—Obstruction 
toes, symmetrically. The premonitory symptoms are — of Femoral Artery at 
that the fingers readily become “dead, aan from very its Bifurcation by an 
slight exposure to , and are slow in recovering. In Bmbolas and Aw 
the more advanced conditions, the fingers become of & — conding ‘Thrombonis, 


livid color, cold and insensitive, but aacaialy painful, 


& condition described by Raynaud under the name of “local EN 
This may hes after a few hours, and the circulation be restored, or a 
Dleb may form at the end of the finger, beneath which « slough is found 
when the cuticle is removed, or in extreme cases the whole ungual phalanx 
may become mummified. The corresponding finger of the opposite hand 
may be affected simultaneously or at « later peri The affection is most 
common in women between eighteen and thirty. It resembles severe chil- 
Hiaius in some respects, but differs in the intensity of the pain, the character 
of the gangrene, and the age of the patient. It is supposed to be due to 
vaso-motor disturbance consequent upon central mischief situated in the 
i i itely made out. 

—Obstraction to the veins by pressure 
le cause of gangrene; but if at the same 
|, a8 when it and the vein are compressed 
inded accidentally at the time when 
is especially apt to take place, Gan- 
i d, attended by much mdema, 

the part. . 
by Strangulation—A part is 


irt is suddenly arrested, a vitality is destroyed, the tissues 
Been strangled shrivelling and separating by ulceration along the 
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‘The Constitutional Treatment of gangrene is of the highest im nce, 
more especially in the spontaneous forms of the affection, It has three 
princi fo 1. To ae the fearabe pane a thus pitti: the 

oy 9 uri process of the sepa- 
Ree aah the dleuight tnd dead ancsey an 3. To lessen the irritability of the 
nervous aystem. 

1. In attempting to remove the constitutional cause we must bear in mind that 
constitutional ont tions most commonly act only a8 predisposing causes of 

rene, the death of the part being determined. by some local aifeetion. 
he constitutional conditions which predispose to gangrene, such as want of 
foot, diabetes, Bright’s disease, fevers, feebleness of the heart's action, or gene~ 
ral arterial degeneration, are all associated with debility. Depressing remedies 
must therefore be avoided even in the inflammatory forms of the affection. 

Inflammatory fever, however high it may be in the early stages, betes 
gives way, after gangrene has set in, to eget of an asthenic type. It is 
o before the Pp eaqiee nee re Bue ne, that the use 

remedies cou a ces ; , When once we 
has ened to extend, LowereeiBis the fever may have been reapers 
panied its progress, all the powers of the constitution will be required to 
maintain the process of separation of the sloughs, if they be extensive and 
deep. Venesection is never required in any form of gangrenous inflam- 
eaten. An enfeebled state of the circulation of the part of the system 
generally may equally occasion or complicate gangrene. In the forms of 
gangrene uent upon specific infective inflammation, however acute the 
symptoms may depletion is never necessary. It would only render the 
tissues less able to withstand the effects of the specific irritant which is caus- 
ing the process, In all inflammatory forms of gangrene the diet should at 
first be light but nutritious; and the patient should be put to bed, with the 
part elevated, and in many cases a brisk purgative at the commence- 
ment of the treatment enables him to take his food better. 

advances mild tonics may be given, and in the later periods, when the con- 
stitutional symptoms become asthenic, stimulants should be administered. 
‘The best stimulants are wine or porter, according to the patient's habits of 
life ; and these should be given in combination with nourishment, so as not 
merely to raise the pulse, but to produce a more permanent tonic influence 
on the syatem generally. If much depression occur, the medicinal stimu- 
ts, especially ether, ammonia, and camphor, are of material service. The 
ery ance that are of much value here, are the preparations of cinchona 
bark and some of the vegetable bitters, as gentian and casearilla; and 
though the specific virtues that were formerly attributed to them can no 
longer be accorded, yet when they do not irritate the stomach, they are of 
unquestionable service in combating the asthenic symptoms, and improving 
the digestive powers. In these cases I look upon cinchona bark, in com- 

bination with chlorate of potash and ammonia, as of undoubted value, 

As u great part of the consti al disturbance in most cases of gangrene 
ig due to the absorption of the products of putrefaction from the tis- 
sues, much can be done to relieve the symptoms by the efficient local use of 


ca, 
2. After the Lg employment of means calculated to remove the con- 


stitutional cause of the gangrene, the system must be supported against the 
ilitating influences that ai the process of ulceration and re 

he mortified parts, During t! jis period, 

more id stronger tonics and stimulants can 

be borne; but we should 1 not to over-stimulate the patient. On 

this point it is extremel It to lay down any precise rule; every pos- 
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sible variety as to the quantity and qui of food and stimulant being 

wired by different inlividuele ire nates guides are the state of the 
elie and tongue; if they improve, the means empl: agree, Atthe same 
time hygienic measures should be carefully a to; cleanliness and 
free ventilation, with the abundant use of disinfectants, are of the first 
moment. 

3. The third indication, that of leavening the irrit the aystem that 
always supervenes, and which is partly owing to the nee the pain, and 

to the shaken and. depressed state of the reseed is best car- 
tied out by the administration of opium; and although may not 
act as a specific, as Pott supposed, yet in many cases, and ! 
of the toee and feet of old people, it is undou' a remedy of 
are cd aah eta? A grain of solid opium may be administered advantage- 
ously every sixth, eighth, or twelfth hour, according to the effect which it is 
found to produce; care being taken that the bowels do not become confined. 
‘The hiccup, which is often distressing, is best remedied by the administration 
of spirits of chloroform and camphor. 

Local Treatment.—Gangrene, when threatening as the result of inflam- 
mation, may often be prevented by free incisions into the inflamed and tense 
Tangs thoald be mada which iy gaping widely allow th eo of Eso am 

, shou made, wl ing wide! 
other fluids, and thus affectually relieve the se) and the tissues. This is 
more especially the case where there is much loose areolar tissue, as in the 
penis or scrotum; or indeed in any part in which much tension results from 
the inflammation. The relief of local teneion is of the first importance in 
cases of inflammation threatening to terminate in gangrene. By a free 
incision throu, bat ubzuobres en ectecteciran ini pelagic , 
Boeroal preesy ¢ vitality of the affected tissues be preserved, but the exten 
sion of gangrene, if it BYE AtnG enh Saey be arrested, and the con- 
stitutional Mancrbanne at once lessened. By incision, also, irritating 
effusions and infiltrations are discharged, and thus one cause of sloughing is 


removed. 

Tn the non-inflammatory form of the disease, as soon as it is evident that 
a part is about to become apenas it should be Ges washed 
warm carbolic acid lotion (1 in 40), This solution is not of 
to cause any irritation of the unbroken skin. Havi: 
surface as far as possible aseptic, the whole limb sho: 
in salicylic wool, or it may be ies with iodoform 
ered with iodoform-wool. By this treatment offensive decomposition may 
often be prevented. Carbolic acid dressings should not be applied, as they 
are too irritating and might cause extension of the mischief. 
should not be disturbed unless the smell indicates that decom is 
kiss place beneath it, Ata later stage the same treatment may be con 
tinued, or the parts that are alread: gangrenous may be enveloped in lint 
soaked in warm solutions of carbolic acid, boracic acid, chloride of zine, or 
creasote, or dusted with charcoal powder and covered with a layer of wad= 
ding. No poultices should be applied if the sl large, heat and 
moisture hastening their decomposition ; but if they be small, yeast or 
coal escent may be advantageously applied. ‘The eeparction the | 
should be left as much as possible to nature, which is always fully able to” 
accomplish this, if the patient's strength can be kept up. "The vitality of the. 
tissues in the proximity of and above the line of separation is very | 
may saa be destroyed by any operative interference, there flog 7 
a danger of exciting inflammation to such a degree as to cause it | i 
the gangrene. Hence no attempt should be made to pull away sloughs not 
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already separated, nor should stimulants reslies to the living tissues. It 

matters as to what is done to parts already dead, which, when loosened, 

may be cut away; but we must not meddle with those that are living, 

ceedateer Pan treet aoe the imine of Letra but there is 

its ‘ing during that process. it occur, pressure or 

the aetoalexeny wil found the means to arrest it; and, if these 

ae ° 8 (ieee higher up the limb, or amputation when practi- 
requi 

Parts are quite dead, but that do not readily separate, such as ten- 

dons, ligaments, and bones, may be cut through with scissors, pliers, or saws, 

and thus many weeks or months saved in their separation. It may occa- 

be necessary in doing this to encroach on the living tissues; this 

be done as carefully and as sparingly as possible, for reaaons already 


line of separation should be dressed with some mild antiseptic lotion 
tment, in order to keep the surface clean and to prevent the absorption 
of septic ele Tf sloughs do not readily separate, the balsam of Peru 
either pure or diluted with yolk of egg, or very dilute nitric acid abe ie 
lotions, are the most ful applications, After the separation of the 
or seed the ulcerated surface must be treated on general principles. 
Trearwest or Sexe Ganorene, presenting some peculiarities, 
ires a few words to be specially devoted to it. 

‘Treatment,—By some Surgeons this disease has been treated 
on a strictly antiphlogistic plan, on the supposition that the obstruction of 
the arteries is caused by inflammation of their corts. Since, however, it has 
been clearly proved that no such eee takes place, and that senile gan- 
foc always results from chronic degenerative changes in the vessels of the 

mb by which the supply of blood is diminished below that necessary to 
maintain the vitality of the tissues, such treatment has been altogether 
abandoned. If blood were abstracted from the system and the action of the 
heart weakened, the cause of the disease would only be aggravated. But, 
though abo measures are not admissible, we must guard against run- 
ning into posite extreme, and over-stimulating patients laboring under 
this disease. ile gangrene commonly oceurs in individuals belonging to 
the wealthier classes of society, who have lived high, taken insufficient exer+ 
cise, and consequently induced an irritable, plethoric, but enfeebled state of 
In many cases the patients are of a gouty habit, and occasionally 

¢ inflammation that precedes the development of the gangrene appears to 
be of this nature. In this condition stimulants and the more powerful tonics 
are not well borne; they accelerate the pulse, and interfere with digestion. 
As Brodie observes, it is of great importance in this disease to attend to the 
state of the digestive organs, in order that nutrition may go on, and that 
blood of a proper quality may be made. In order to accomplish this, a light 
nourishing diet, partly animal and partly table, should be given, and a 
moderate quantity of wine, beer, or bra: lowed. The bowels must be 
relieved from time to time by a rhubarb draught or simple aperient pill. 
Mereury depresses the patient, and hence it should not be used as an 
ear in any form in this disease, unless the state of the liver imperatively 
it. If the digestion bi d, a stomachic, as the infusion 

of easearilla or the compound c in with a little ammonia, 
may be administered, The ad: i in these cases, as origin- 
ally recommended by Pott, has re netion of almost every practical 
Surgeon. Brodi¢’s opinion on r s) ly valuable; he says, “If 
Tam not greatly mistaken, the rea particular ease will very much 
depend on this—whether opium does es not agree with the patient.” 
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From two to four grains of opium may be administered in divided doses in 
the course of twenty-four hours; the quantity being increased ee 
becomes accustomed to its effects, Lf, however, it disturb the and 
occasion headache, Lacheuareeaieg the use of aperients, as will often happen 
when there is febrile disturbance in 8 of a full habit of body, it must 
be discontinued. The pain in the foot, which is often ae 
the progress of the disease, usually ceases of itself when the mortification 
complete, and before this, it is but little influenced by any sedative, whether 
constitutionally or locally arpled: 

It may be stated generally that in those cases in which there is much 
fever, in which the tongue is loaded, the pulse a and the skin hot, in 
which the spread of the gavgrene is preceded by a red angry blush, with 
much pain and heat, moderate diet and mild tonics will be most usefiul; 
whilst, on the other hand, when it is simply a shrivelling of the toes and, 
feet, without any preceding local inflammation, or febrile disturbance, a 
decided tonic or stimulating plan will succeed beat. 

harlot mionasts be employed in senile oan a ee Ieis of 

it importance to keep uy tem, ture of the limb, and to encourage 
the flow ‘of blood to the atheted pais as Stok as possible; this is best done 
by the application of salicylic or iodoform-wool, or, in the absence of these, 
of simple cotton-wool, in thick layers around the foot and leg, #0 as to envelop 
the limb completely in this material, over which a lange worsted stocking: 
may be drawn, or a silk handkerchief stitched. This dressing need not be 
removed more than once or twice a week, unless there be much 
from the line of separation, when it must be changed more frequently; 
gangrenous part itself may be well powdered with iodoform, or be 
simply left to dey beneath the cotton-wool. Should the be: 


the 
moist variety, the dead parts may be painted with carbolic acid and 
3, 


rine (1 in 5), or some such powerful antiseptic, being covered 
wool, When the soft parts have been separated, and the bones of the foot 
exposed, these should be cut across by cutting-pliers or a small saw, and the 
sores that result dressed in the ordinary way with some mild antiseptic lotion: 
or slightly stimulating ointment. The balsam of Pera, either pure or diluted 
with an equal part of yolk of egg, is a very excellent application in these 
cases. In the event of recovery, the patient must be ‘al to avoid expo- 
sure to cold and to keep the legs warmly clad at all seasons of the year. 
Amroration iy Gaxorese.—The question of Amputation in eases of 
rene of the limbs is of importance to the practical Surgeon, and 
is one on certain points of which the opinions of the best iti 
vary. At first sight, it appears rational to cut off a limb that is dead and 
offensive; and with propriety this may be done when the gangrene is, strictly 
speaking, a local condition, as, for instance, the result of a severe olan an 
affection of the constitution in such a case being secondary to the local 
chief, and dependent on absorption of the products of [fee from the 
decomposing tissues, When it arises from wounds or ligature of an artery, 
we usually amputate at once. For the reasons which have been 
331, 445), the operation should be performed as soon as he ee u 
aeeracocall? manifested itself, without waiting for the line of demarcation, 
There are two exceptions to the rule of amputating in traumatic and local: 
gangrene before the occurrence of the line of demarcation, viz., 
from frostbite and that from severe burns. In these injuries, it is 
wait for the formation of the line of separation, and to 
stamp through or jut above it as the circumstances of the ease 
The question of amputation in those forme of 


Specific infective processes, as phlegmonous erysi| spreading traumatic 
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ne, or hospital gangrene, will be fully considered with those diseases. 
ap ions often give the only chance of life, but their results are on 
the wi pennsarorsh ls; the patient usually sinking from a recurrence 
of eaters: is the stump, or from the constitutional disturbance that had 
ly Y 
In spontaneous gangrene from disease of the arteries, it is a golden rule in 
surgery not to amputate until the line of separation has formed; for, as it is 
impossible in these eases to say where the mortification will stop, the ampu- 
tation ea ba be done either too high or not high enough, It is not even 
sufficient in cases of this kind to wait until the line of demarcation has 
formed before removing the limb; these cases of spontancous Uae hav- 
ing often a tendency to remain stationary for some days, and then, creepi 
on, to overstep the line by which had at first appeared to be ade 
Besides this, the local disturbance and inflammation set up by the ns 
tion might be too great for the lessened vitality of the part, and might of 
itself occasion m recurrence of the gangrene, Hence, in these cases itis 
always well to wait until the line of separation has ulcerated so deeply that 
theré is no chance of the gangrene overleaping this barrier, at the same time 
that means are taken, by the administration of tonics, nourishin; |, ote.,, 
to improve the Jt at and fitness for the operation. B00 as 
this has been done in a satisfactory manner, and all the soft parts, oa 
the ligaments, have been ulcerated through, the mortified part should 
by cutting through the remaining osseous, ligamentous, or tendi- 
‘nous structures, and then means should be taken to fashion the stump that 
has beon formed by nature. In some cases, this will be sufficiently regular 
to serve every useful purpose after it has cicatrized. In most instances, 
however, the stump is more ps tye and unsightly (a result of which the 
accompanying drawing—Fig, 353—is a good illustration); and the bones 


Fig. 353,—Spontancous Ampatation in Gangrene of Right Foot and Left Leg from Emboliam. 

to such an extent that it is necessary, in order to give the patient 
& uzeful limb, to amputate through the face of the stump, or Tagtar up. All 
this must be left to the discretion of the ‘Surgeon ; but no procedures of this 
kind should be undertaken until the patient's strength has been restored 
sufficiently to bear the operation. . 

To gan: Jrom embolism, the amputation may, asa rule, be performed, 
at an earlier period, provided the patient's general condition is such as to jus- 
tify the operation, but it shoul undertaken until the supply of blood 
to the tissues immediately abo gangrenous parts is fully restored, and 
Spee line of demarcation has formed, close to which the incisions may 

ly be earri 


Tn senile 2, it has been d to amputate the thigh high up. 
This practice 1 Say cect successfully adopted by Garlike, Taner ee Ween 
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and others, and certainly 
health is otherwise good 


‘on its merits; but it would appear that, for its success, the am; } 

be done high uj Ba ee Eee 63) ab area be ae ce Of 1 

ing with a healthy condition of the vessels and vitality | 

the operation being performed on the principle that this form of ‘ 

is dependent on local disease obstructing the vessels of the part, and not 
tutional causes. 


BEDSORES. 


When & part of the body is compressed too severely, or for too long 
time, even in a healthy , it loses its vitality, and a limited slough 
results; this separates, and an uloer is left, which cicatrizes in the usual way. 
But in cortain deranged states of the health, more especially when the blood 
is vitiated, and the constitutional lowered, as during fever, or when 
the heart is diseased jneret ion aes ee sr deaf dsm be old 
and debilitated, or if innervation be acutely , and he be paralyzed, 


the skin covering those points of the body that are necessarily pressed 

in the recumbent position, such as the sacrum, the trochanters, the elbows, 
shoulders, and heels, becomes congested and inflamed, assuming a dull red- 
dish-brown color, and speedily becomes excoriated, often without 2) 
being felt by the patient. One great cause of bed-sores is undoubtedly 
nursing. It would not be just to say that a bed-sore is always the 
nepligeat nursing, but it may truly Peeaid that the chance ofthe formation 
o 


sores, and their severity when formed, will be increased or dii 
in the exact ratio of the negligence or care of the nurse. It is 
ee none Rorerity of the ope that esate besiii¥ as moderate 
nu pressure a ton coun; ina 

enfeebled by disease or ae if pec be not ike to relieve the 
from the injurious compression to which it is subjected, and more 
if it be allowed to become irritated by the contact of feces or urine, the sub- 
cutaneous areolar tissue corresponding to the inflamed patch will be converted, 
with the skin covering it, into a grayish slough, Rats 
thin ichorous pus exudes, The slough may extend by a process of un 
mining of the integuments covering it; and on its separation extensive mis- 
chief will be disclosed, the fascia und muscles being vor the bones 
even Jaid bare, and soon becoming roughened and carious. In some 
even the inferior aperture of the spinal canal may be laid open, and 
result from septic meningitis, In other cases the patient is worn out by dis- 
charge and irritation, or perishes from pywmia or septicamin, 

‘Tuxazorext.—This is in a great measure preventive, When a patient is 
likely to be confined to bed for many weeks, especially by exhausting 
steps should be taken by proper arrangement of the iilows, and by the use 
of a water-bed or cushions, to prevent pressure from being inj 
cised upon any one part. If the patient be unable to more ' 
position should be changed by the nurse at regular intervals, At the same 
time, cloantiness and drynese should be carefully provided for by 
nursing, by the use of a draw-sheet, and furnishing the bedstead 
necessary arrangements for using the bed-pan, etc, back 
Benietielly axhoind, by the Surgeon himself. The skin on the 
parts may be protected by the application of collodion or ster 
upon. wash-leather or amadou, or isinglass on felt; or, what is 
be strengthened by being washed with spirits of wine. In some cases 














But CARBUNCLE, 


the of the disease cannot readily be checked, and the patient will 
imal sink, 7 E 


PATMENT.—The Constitutional Treatment of carbuncle must be con- 

ducted on ordinary medical principles, guided by the constitutional state 

that underlies the local disease, or that accompanies it. If the carbuncle 

occur in diabetic or otherwise debilitated persons, the tincture of the per- 

chloride of iron in small and frequent doses, with a moderate 

alcoholic stimulants and a fet, will be necessary, 

occur in # person of advanced years addicted to high living, 

temperate in habits, the ordinary treatment of inflammation of 

sloughing character must be adopted, The bowels having been 

out, ammonia and bark, or quinine, must be given, lie. 

mer be more freely administered. But in these must be administered 

medicinally in measured quantities, and at intervals of longer or shorter 

duration according to the need of the patient as determined by the pulse and 

temperature. Port wine used to be the favorite remedy. It is considered 

Jess necessary at the present day than it was a generation or two back, and 

brandy or whiskey with milk or eggs is commonly substituted for it, But 

whatever stimulant be given, too much care cannot be taken in regulating 

its doses and times of administration, which must not be left to the. 

of the non-medical attendant. In addition to stimulants, good and 

nourishment should be \ ease meat, if the patient can digest it; if not, 

soups, such as strong beef-tea, essence of meat, or turtlesoup. 

‘Treatment.—In the very early stage the progress of a carbuncle 

may be arrested by destroying it with a pointed stick of potasaa cum calce. 

If the carbunele have attained a somewhat larger size, though still small, it 

may be covered with a piece of soap-plaster spread on leather, having a hole 

cut in the centre, through which the pus and sloughy matters may be dis 

charged. When the carbuncle is of darpecsiag the question will arise whether 

it should be incised or not; and, if incised, in what way the operation should 

be . Some Su uniformly adopt incisions; others, with « 

constancy, reject them. I think that the exclusive adoption of either 

is erroneous, and that the most successful treatment consists in allowing the 

question of early incision to be determined by the amount of tension exist- 

ing in and around the carbunele, Should parts be sot 

comparativel: inet no advantage can result from incision; bi 

other hand, if the tension be considerable, the agony great, and the 

tional disturbance dependent on both proportionately intense, nothing gi 

sach immediate relief, local and constitutional, as early and free pd ey 

This may be done in two ways; either subcutaneously, by entering 

bistoury at one side of the carbuncle, and making two or three subcutaneous 

sweeps through the inflamed tissues in planes of different depths; or | 

free crucial cut, carried fairly through the diseased parts into the 

tissues beyond them, By either method the constitutional disturbance aceon 

panying and resulting from the extreme tension is at once removed, the 

progress of the disease is checked, and extension of sloughing by 

tion of the tissues is prevented. Should incision of the carbuncle not ha 

been performed early, it may become necessary at a later period, in order to 

prevent the confinement of the pus and slough. Pyzemia is 20 0 

cause of death in bad cases of carbuncle, that it becomes ver At 
revent putrefisction in the sloughs. If an incision be mata bere the s 

fae given way, it should be done with antiseptic precautions. The surrund- 

ing skin should be washed with carbolic lotion, and as soon a8 the cut has 

been made some efficient form of antiseptic dressing should be 

subsequent dressings the surface must be irrigated with carbolie Todo- 
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on the sore is a most useful antiseptic. ey poultices 
ayoided, a8 tending to encourage putrefaction. The old port-wine 
and not liable to decompose, If warmth and re are 
a layer of boracie acid lint wetted with a concentrated solu- 
boracie acid will be found the most convenient application ; or if this 
at hand, the carbuncle may be covered by some lint soaked in car- 

oe in 10), or terebene and oil, or some other antiseptic dressi 

4 poultice may be applied. As the sloughs loosen, they shoul 
; and the ulating surface which is left, and which will 
ly be found to be sluggish in its action, should be dressed with some of 
the more eng ointments, such as those of elemi or resin, or with the 
balsam of Peru. The ulcer, though large, will when thus treated cieatrize 


fl 


Hl 
ze 


Ht 


i 


and will leave but « small scar. 
.—Under this name has been described by Ludlow, T. 
a somewhat rare form of gangrenous inflammation of the 
face. It appears first as a pustule or vesicle on the li on ing to T. 
a 


Smith, most commonly on basil Tag lip. It is surrounded blush, 
and the tissues beneath are swollen and edematous. The swelling spreads 
rapidly, often involving a great part of one side of the face; in a few days 
its is less clearly defined, and the swollen tissues are more cedematous 

brawny than in a common carbuncle. Pappuyation takes place 
after two or three days, in patches scattered through the swollen tissues. 
‘The skin in the central part becomes dusky in color, and the subcutaneous 
tissue breaks down into soft shreddy sloughs soaked in pus. The constitu- 
tional symptoms are of the gravest kind: there is considerable elevation of 
temperature at first, with dry tongue and great prostration, Should the 
copay survive to the period of sloughing and suppuration, death may take 

py#mia or septicwmia, 

‘The fatal result is preceded by rigors, and is evidently due to blood-poison- 
ing of « rapid and aggravated character. The infection of the blood takes 
place through the large venous anastomoses of the side of the face, which 
are peculiarly patent, owing to the dense arcolar and fibro-cellular strue- 
tures in which they ramify. The exact relation of this affection to true 
carbuncle is doubtful. T. Smith believes it to differ only in the greater 
acuteness and intensity of the process, while Paget considers the “disense 40 
unlike carbuncle that it ought not to be known under the same name.” T 
do not think it can be considered a carbuncular inflammation. Its whole 
course and the appearance of the inflamed part rather indicate its alliance 
to phlegmonous erysipelas. Death ensues usually in from forty-eight hours 
to five or six days after invasion. It is a very grave, but not a hopeless 


Diagnosia.—The disease somewhat resembles malignant pustule, with which 
it has often been confounded. The black alte surrounded by vesicles 
which is so characteristic of the latter disease, is, however, wanting in facial 
earbunele. Moreover, in malignant pustule the slough is dry, while in facial 
carbunele it is soaked in pus. 4 

ent.—A bundance of liq: ourishment and stimulant are required, 
and Sir James Paget recommends the administration of quinine in large 
doses. Locally, incisions seem to have been of but little use; the Gidierer 
of hot fomentations, followed by antiseptic dressings when sloughing has 
taken place, is all that can be done in most cases, 
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CANCRUM ORIS, OR NOMA, 


Cancrum orig is a rapidly spreadin, inflammation attacking 
the inside’of the stenion A Frequent ly catches second and sixth 

of life. It is met with usually in ill-fed, sickly children, who have hes 
living under bad hygienic conditions. It commonly occurs during conva- 
Jescence from some acute specific fever, most trafiettly measles, or after the 
incautious administration of mercury during a weak state of the system. 

Symptoms. — One of the cheeks becomes swollen, Es Soe 
shining, being excessively hard, and presenting a dusky patch in its 
centre. It is often difficult to open the mouth; but if the Surgeon can 
a viow of its inside, he will see a deep and excavated foul ulcer op; to 
the centre of the external swelling, covered with a brown pulpy slough. 
‘The gums are turgid, dark, and ulcerated; the saliva is ease with putres- 
cent matters; and, as the ulceration in the mouth extends, the i 
sloughs, and a large gangrenous cavity is formed, opening externally th 
the cheek and internally laying bare the alveolar borders of the jaw. 
child suffers little, but, ag the disease advances, it Coney beconies drowsy, 
and at last dies comatose. ‘This affection is most fatal. Rilliet and Barthez 
state that not more than one in twenty cases recover. Should bat fen? 
pe a large portion of the cheek may be lost, opening the mouth way 

k to the car, or a dense cicatricial band may form between the jaws, 
making it imposible to open the mouth, 

‘Treatment.—The child must be put under chloroform, and the sloughing 
mass deeply cauterized with nitric acid, but not with the actual cautery, 
lest the check be destroyed; the mouth should be syringed out with diluted 
Condy's fluid, and the uleerating surface dusted with iodoform. The strength 
must be supported with beef-tea, wine, and ammonia. If recover aoa 
some plastic operation may be necessary at a later period, in order wo 
close the gap in the cheek or to enable the child to open its mouth. 


CHAPTER XXXI, 


DISEASES ARISING FROM SEPTIC AND INFECTIVE PROCESSES IN 
WOUNDS, 


‘Tuts group of diseases, including septicemia, pywmia, hospital 
gan; She some others of lees tesportanca} 1 ead Pater py 
the fast twenty years by numberless observers with an energy and ability 
probably never exceeded in any branch of science. As the means of obser- 
vation fae been improved and new methods of investigation have been 
invented, so the conviction in the minds of the majority of pathologists 
has become more and more confirmed that all these Uahealthy processes are 
directly caused by the action of microscopic fungi. We are still very far 
from knowing all the conditions which, as predisposing or causes, 
take part in the development of these diseases, or the exact mode in which 
the fungi give rise to the various morbid processes with which they are asio- 
ciated; but that their relation to them is, in some forms of disease nt least, 
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actually one of cause and effect, may be said to be no longer a mere hypo- 


‘The relations of mii ic ‘isms to unhealthy inflammations, and 
the natufe of a true infective Rea have already been discussed in the 
© on Inflammation. 
it will be remembered that it was poe out that a clear distine- 
tion must be drawn between simple putrefaetion and infective processes. 
trefiction is a fermentative change taking place in dead matter 
only, and the products of the fermentation may excite inflammation and 
suppuration locally, and, if absorbed, give rise to a definite constitutional 
disturbance, but the organized ferment which determines the process cannot 
act on living tissues, wently there is no true infection, either locally 
or of the system in general. It is to processes of this kind that the term 
sae should be limited, the word then being synonymous with “ putrid.” 
@ true infective process, the virus infects the living tissues, increasing 
in quantity amongst them, and gives rise to unhealthy processes in them. 
may be local, the accompanying constitutional disturbance being 
merely the result of the absorption of the unhealthy pee pe products, 
or val, when the virus enters the blood-stream, and multiplies in it, The 
former is called # local, and the latter » general infective 


Tn simple septic processes, the fungi which are supposed to cause them are 
said to be non-pathogenic or non-purasitic; in infective processes they are 
‘of as pathogenic or parasitic. The term “ mycosis” is often used to 
the infection of the living tissues by fungoid organisms. 
Al ch these septic and infective processes are distinct from each other, 
no are Saari eng infective processes very rarely starting from wounds, 
unless 


the discharges are in a septic condition, This fact has explained 
by supposing that non-pathogenic organisms may develop Lege ol prop- 
erties when growing in a suitable medium, such as the discharges of an 
unhealthy wound are assumed to be, Evidence is, however, wanting to prove 
this assumption. The more generally received opinion is that the specific 
infective processes are each due to a specific form of organism, and that 
putrefaction serves only as a predisposing cause of infection: first by excit- 
ing inflammation and suppuration, and thus providing a suitable medium— 
the inflammatory exudation or pus—in which the pathogenic fungi may 
develop ; and, secondly, by lowering the vitality of the tissues, in consequence 
of which they are more readily invaded by the pathogenic or parasitic fungi. 

However this my be, the practical fact remains that the prevention of 
putrefaction is also the most certain means of preventing infection. 

‘The mode of entrance of the virus has already been discussed (p. 188), 
In infective processes attacking wounds there is no doubt that in the great 
majority of cases, 30 great in fact that we may almost say in all casea, the 
virus enters the wound directly from without, and the surest means of pre- 
vention are those directed to protect the wound from external influences. 

The local and general affections consequent upon septic processes in or 
infection of wounds may be th lnssified. 

I. The Effects of Putrefact ‘rue Septic Processes.—The poison is 
Pscteyee solely in dead mutter, and is associated with the presence of rod- 

ped organisms. 

1. Li tio inflammation and suppuration dependent on the local 
irritation ca) by the chemical products of putretaction. It is a non- 
infective process (p. 185). 

2. General—aA febrile affection dependent upon the absorption of the 
chemical products of putrefaction from the wound. It is a non-infective 
process, and varices in intensity with the dose of the poison. If the dose be 
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Gneommon in wounds over which urine is flowing. The grant sore, 
ege have been in a healthy and healing condition up to the of 
becomes dark in color, and here and there hemorrhages 

the granulations, The healthy discharge of pus 

iced 8 very ag serous exudation. Then an opaque 

soon spreads over the surface. The surrounding 

Sheeran i ae a Oe ee 

spread an . opaque wi er 

iflculk to emove; bat f a amall’ pleco be peeled offad 

‘examined mi ically, it will be found to be composed of the superficial 
the jion-cells which have perished and become finely granu- 

Inr, mixed a coagulated exudation. ighout the whole layer are 
abundant micrococci, singly, in chains, and in colonies, There is usually 
some slight febrile ape Glaay and the nearest lymphatic glands are 


This unhealthy process is always the consequence of local neglect 
of cleanliness and general imperfection of hygienic arrangements. It may 
several wounds in a ward, bat its contagiousness is not clearly 
marked, it frequently occurs in isolated cases. It has no relation to 
diphtheria. It is true that « similar unhealthy condition bas been observed 
when the patient has been attacked by genuine dij = but 
condition is then entirely different. Diphtheritic inflam- 
does not lead to the pro; ive destruction of tissue 
¢ so-called wound-diphtheria. It is much more nearly allied 
mei in fact, the term wound-diphtheria is extended 


tinent to that the affection here d 
the ae form ofthe ae disease. It a vel Lorene, 
above descr! m genuine hospital gan; on 
evident contagiousness anna com i eas 
relation of the micrococci found in the 
though it is very probable they are concern 
He This is simple. It is n only to apply some 
ic lotion, oats weiloride ide of zine (gr. to.%)), oatbolio acid 
surface may be rubbed over with solid nitrate of silver or 
When a wound assumes this condition the hy ic 
patient should be carefully dnveen , and any faults 
, liness, or drainage corrected. the mildest cases 
the surface with iodoform may be sufficient to arrest the unhealthy 
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HOSPITAL GANGRENE, 


affection is known also by the names of contagious or pulpy gangrene, 

a, and by some French and German writers the term 

appa in is ene to As It pea bya Sy destruc- 
tive and spreading infective inflammation, wou! 

a extends by an adherent slough. It attacks opie 

Deetearaie | We we rarely vt with in its fullest extent, except in 

; the accumulation of a large number of wounded persons 

‘suppurating éores under one roof, and the want of proper clean- 

. attention during sn active campaign, disposing to it. It used 

to desolate the civil hospitals; but, owing to the use of antiseptics 

U to the general sanitary measures now adopted in these institu- 

has practically disappeared from them. The oceurrence of this 


i 





872 INFECTIVE DISEASES OF WOUNDS. 


foul disease is of itself condemnatory of the arra of the 
hospital in which it is developed, and in the pee pared knowledge 
Toca Uioea—Wins oil invad nd 
GN8.—When ital gangrene invades & wound or sore 
that has hitherto been perfect heal y, the surface becomes corel 
y soft points of slough, which rapidly spread, until the whole of the 
fics of the wound is affected. At the same time the sore rapidly 
in superficial extent, and commonly in depth; the surrounding integument 
es cedematous, swollen, and of a lived red color; the edges of the uleer 
are everted, sharp-cut, and assume « circular outline; its surface is 
covered with a thick, pulpy, grayizh-green, tenacious mass, which is 80 pats 
adherent that it cannot be lice off, being rei fe or swayed to an 
le 


fro when an attempt is made to remove it. TI 


is usually some dirty 
yellowish-green or brownish discharge, and occasionally some blessings the 
Ter is of a severe burning, stinging, and Jancinating character; and the 


fetor from the surface is great. ravages of this disease, when fully de- 
veloped, are very extensive. The soft parts, such as the muscles, areolar 
tissue, and vessels, are transformed into * pray pulpy mass, and the hones 
are denuded and necrosed, The larger ja resist the of 
the disease longer than any other parts, but may at iat be expend plating 
at the bottom of the deep and foul chasm. There is, however, risk. 
hemorrhage in the early stages; but, when the sloughs are separating, an 
artery may give way, and bleeding to s dangerous or fatal extent ensue. 
Hennen states that there is most danger of this about the eleventh day. 
When the sloughs are thrown off, in the form of reddish-brown or grays 
pean, viseid, and pulpy masses, a very sensitive lating surface is left, 
aving @ great tendency to bleed, and to be again invaded by the gangrenous 
Pp 


FOCERS. 
Blackadder has described an ulcerated form of this affection, in which a 

vesicle containing a bloody ichor forms, with a hot stinging pain; this 

breaks, leaving a circular ulcer of about the size of a split pea. The ulcer 

once formed, rapidly extends by sharp-cut edges into the surrounding in- 

ument. 

On the two oceasions in which I have had, in former years, the 

nity of witnessing outbreaks of this disease in University College 

the surface of the wounds affected became rapidly covered with a yellowish- 

gray pultaceous slough. In some cases there was hemorrhage, but most 

commonly 4 small quantity of fetid discharge only was poured out; the 

edges of the sore became shi t and defined, and the ulceration 

further in the skin by an cighth or « quarter of an inch than in the sal 

cent areolar tissue, In most instances the disease was confined to the 

and areolar tissue, exposing but not usually invading the muscles and bones, 

though in some cases these were affected. The ulcers were somewhat 

and were surrounded by dusky inflamed areol® of some width. When once 

the morbid process was stopped, they cleaned rapidly, throwing out lange 

vascular granulations, 

Constrruriona Symvroms.—In the early stage there may be active 
febrile disturbance, with high temperature and quick pulse. But these soon 
subside into symptoms of prostration. In the ee of cases ere 
the local invasion of the sore; Blackadder, Rollo, Delpech, and bank: 
have all found this to be the case, and in the instances at Uni 
Hospital it certainly was so, Hennen and Thomson, on the A 
state that the constitutional symptoms precede the local. In this I 
them to be certainly in error. ey have confounded that state of h 
which occurs in the wounded who ‘fre confined in the foul and reeking at- 
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of an overcrowded military hospital, and which predisposes to 
ion Mes hospital gangrene, vith ee produced by the 
i itself, 

Cavers.—Al! wounds and sores are liable to be attacked in this way, but 
the disease most frequently affects those that are of recent origin; the more 
chronic affections, and those that are specific, usually escape, The ex- 
perience of many wars has Jed incontestably to the conclusion that hospital 
gangrene will certainly be developed amongst the wounded if they are 

in too large numbers undér one roof, howevér dango may be the 
buil ; whilst, amongst the wounded who are treated in the open, or in 
“hui "—mere temporary sheds—it is all but unknown, In man; 
itals in which it was formerly of very frequent occurrence, it 
has been entirely excluded by the adoption of antiseptic methods of treating 
all other conditions remaining unchanged. It is evident, therefore, 
t the disease is primarily due to two causes, the overcrowding of patients 
a ward and the putrefaction of the discharges from their wounds. The 
is thus contaminated by the products of respiration, the exbalations from 
bodies and excreta and the effluvia from the decomposing animal matter, 
ile the wounds themselves are rendered prone to suffer from the infection 
the irritation of the septic discharges in which they are bathed. I believe 
the disease may at any time be produced by overcrowding of patients 
with suppurating wounds in the same ward or room. The last outbreak that 
at University College Hospital, more than twenty years ago, was 
evidently due to this cause. ih one of my wards, which is intended to con- 
tain 15 or 16 patients only, owing to accidental and unavoidable circam- 
stances, 21 patients were admitted, and slept for ove night, many of them 
haying suppurating wounds. The result was an outh: of hospital gan- 
grene, which spread through the Institution, and was most serious and 
cee But though it commonly has its origin in this way, especially in 
crowding of military hospitals after a hard-fought action, it is met with 
out of hospitals. Well-marked cases of this affection, some of a very severe 
character, have at times occurred amongst the outpatients of University 
College Hospital. In these cases, as in many others, it is probable that the 
disease was occasioned by the neglect of hygienic conditions, in the close and 
ill-ventilated houses of the poor, aided possibly by some atmospheric or epi- 
demic influence; erysipelas and phlebitis being aleo very prevalent at the 
time. This had been observed at the time of the first occurrence of the dis- 
ease at our Hospital, in 1841; and it is impossible not to recognize a simi- 
larity of cause in these different affections. Hospital gangrene is a highly 
contagious disease, and when once it has broken out it will readily sprea 
from patient to patient by contact with nurses’ or Surgeons’ fingers, instru- 
ments, dressings, and above all if the pernicious custom of using sponges in 
cleaning sores be adopted. It is impossible to be too careful in these respects. 
Tt may also be carried by organic particles in the air, and thus be said to be 
“infectious.” ¢ 
Pathological Anatomy—The slough is composed of the tissue of the part 


infiltrated with inflammatory products, the fluids having undergone ba 
tion. The individual cells are not recognizable, the whole presenting a ae 
granular appearance. When stained and property prepared, innumerable 


micrococei are seen amongst the gran 'y are in colonies or chains, or 
angie: ‘The perishing tissues immediat: eath the slough are infiltrated 
wit migrating cells, which press v vessels, some of which are obliter- 
ated, and others filled with clots. ci are recognizable in this region 
also. The relation of the micrococei to the process has not yet been definitely 
ascertained. Koch succeeded in inducing in mice a gangrenous process 
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closely tpt ah Beata gangrene by the inoculation of « form of micro- 
coceus which showed a regular mode of growth in chains, The infective 
was purely local, death occurring y withont infection of the blood, 
The micrococei were originall obtained from putrid bint ae ment 
inoculations from one animal to another were constantly followed by tho 
same form of gangrenous inflammation, and the development of ates 
definite form of micrococcus. 
Trearxent.—The preventive treatment of hospital 
deduced from a consideration of the causes that gre rise to it, Tipe 
rience of venga German surgeons, and especially Nussbaum, of Munich, 
eed Be the introduction of the antiseptic treatment the disease has 
been banished from hospitals in which, owing to faulty byg 
existed to a fearful extent. On the other hand, it 
ished from English hospitals by attention to ordinary ‘anther aang 
rules as to Bogs space patient, ventilation, drainage, ete., long 
introduction of ante eg surgery. Still, up to pach aes years a gt id oe 
sionally break out, tony SUEY jing, or 
wesence of an unusual num large su) Pig seiner in a ward. 
‘ow it is unknown in any ings) mani civil 
practice antiseptic treatment impossible, and crerocaatiine a 
able, The disease may then be oie revented almost to # certainty Sreaileg 
the wounded under canvas, in “ huthospitals,” or in the ep 
break out, the buildin; a Minas it here develo) itself ould at once be 
eae fasttne’ a oie of this nieges 
at once ting the af tient, treating him © open, patting 
Bhat as it were, in Goarantiog, ofa no contact between bis attendants 
and otber patients, Should it have broken out in a civil b 


point to attend to is to prevent the extension of the disease to 
not as yet affected. ‘This may be done by separating bimepnc artes) 
seized with it from the healthy, by ip prevanting overcrowding of the hospital, 


ventilating the wards, washing loors with a solution of chloride of zine, 
whitening the walls, and re ry the apartment with chlorine 
viel eoatment i ‘The first step in the eee is, to cl pee! 
sl i tissues are exposed, the patient being under 

influence of an peared ‘This must be done by poe of scissors and for- 
ceps, by scraping with a sharp spoon or alee iy baile ru 
surface with a sponge ora piece of tow. The metal instruments used 

pee must ards be disinfected by being held in the flame of 

ut in a bath of carbolic lotion (1 in So); the sponge or paca 

eed ately burnt. ‘The raw surface must then be freely cauterized by 
the application of fuming nitric acid, chloride of zine, or the actual cautery. 
I prefer nitric acid, if strong and freely applied, the surface and 
well sponged with it. The actual cautery is, however, very useful in those 
cases in which the surface to be sreetietios very extensive, or if there be a 
tendency tohemorrhage, Should it not reach the deeper pornoeseny ote 
nitric acid may be freely sponged into them. Tt is important to bear 
that these pesbarerl ppl ications will be fruitlessly expended in Sanction Ea 
tenacious gray pulpy meee unless this have been previously cleared 
After the epplieation of the caustic, the parts may be dressed with 
oil, terobene and oil, or some moist antiseptic dressing. ‘The German Sar 
geons, who until recently had unusual opportunities of stud laa 
mostly preferred chlorid Konig recommends 
ment: ‘The sloughs hi 5b eared away, the pea skin pes 
washed with carbolic acid lotion (1 in 20), or y chloride of zine 30 gr, to Rh 
Some dry chloride of zine is then moistened with water till it dissolves into an 
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lid; cotton-wool eoaked in this is laid on the raw surface, and pushed 
hollows or eavities of the wound, and allowed to lie there 
twenty minutes, according to the severity of the case, It ia 
and some efficient form of antiseptic dressing applied. The 
severe, and a Hynedeens injection of morphia should be 
it. The slough formed by the chloride of zine will separate 
to ten days, leaving a healthy granulating surface beneath, 
ry be treated on ordinary principles. In military practice, in which 
itis esha that hospital gangrene will be met with in the future, 
ebloride of zinc is by far the most convenient caustic, as it is carried in the 
solid state, while furning nitric acid is dangerous and difficult to transport, 
Should arterial hemorrhage occur, it may be arrested by the application of 
8 ligature to the bleeding point; but if this do not hold, aa will probably 
‘ease from the softened state of the tissues, the actual cautery must be 
; or the limb must be removed if all other means fail. 
some cases, though the sloughing is checked at one part of the surface, 
it has a tendency to spread at another, When this is the case, it may be 
necessary to apply the caustic or cautery repeatedly, In other instances, 
the sloughing cannot be stopped, but opens large arteries, and destroys the 
greater part of the soft tissues of a limb; and then it may be « question 
amputation should be performed during the pct of the disease, 
or the patient left to die of hemorrhage or exhaustion. Such a contingency 
is not of common occurrence ; ile it may happen, and the operation be sue- 
cessful, as appears from the following case, hough there would necessarily 


PECyLiTes 
ate i 5 
rare ay 


a 


be great danger of a recurrence of the disease in the stump. The wife of a 
poet plied at the Hospital, with a slight wound of the forearm, inflicted 
a 


. It was dressed in the ordinary way, but in the course of a 
few days she returned with extensive sloughing phagediena of the part. She 
was immediately admitted, and the disease was arrested by the energetic 
employment of the local treatment above described; not, however, until 
after considerable destruction of the tissues on the inside of the forearm had 
taken place. She left the Hospital before the wound was completely ciea~ 
trized, and returned in a few days with a fresh attack of the disease, more 
extensive and severe than the first, which could not be anently stopped, 
either by the actual cautery or by nitric acid. The radial artery was opened 
and required ligature, and the whole of the soft parts, from the wrist to the 

bow, were totally disorganized, and the bones exposed, There was now 
very severe constitutional disturbance, and the case was evidently fast has- 

toa fatal termination. In these circumstances, I amputated the arm 

midway between the shoulder and elbow; and, notwithstanding that the 
local eee was progressing at the time of the operation, and the great 
constitutional disturbance that existed, the patient having « pulse of 160 to 
170, at which it continued for than a fortnight, she made a 
recovery, to which the free admit ion of quinine and stimulants greatly 
contributed. 
The Constitutional Treatment consists in as nourishing a diet as the pa- 
tient will take, with a liberal su; f stimulants; and these may be 
increased by the addition of the bra: egg mixture, or of ammonia, 
in proportion as depression five i 
sulphate of quinine should be y 
dose of opium at bedtime, or more frequen 
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SPREADING TRAUMATIC GANGRENE. 


Spreading Traumatic Gangrene, or, as it is often called, i 
the gangréne foudroyante of Maisonneuve, is a most acute 
xm of infective inflammation usually following contused 
wounds, particularly when complicated with fractures, or when opening 
te 


The Canses of the disease are extremely uncertain. The eases occur spo- 
radically, and there is no evidence of it ion, nor when one cage arises in 
a hospital ward does the disease tend to to other patients. It is met 
with at all ages. The only constant condition tis wound, | 
contused or lacerated, often accompanied a injuries to bones and j 
always complicated by an accumulation of puti 
u 
<i 


, z blood or seram 
ithin it, It is especially liable to occur if a lacerated wound be 
a closed by suture without aor drainage or antiseptic precaution. 
Tt is most common after contused or lacerated wounds of the foot with 
considerable subcutaneous extravasation ; it also occasionally follows similar 
ies othe Sa di before ppuration is 
—Spreading gangrene always sets in su al 
established, oscally on the second or third day. At first the symptoms 
appear to be merely those of ordinary septic inflammation, the result of 
pent-up decomposing discharges, There is febrile disturbance of the septic 
type; there are pain and swelling in the wound, with a blush of redocs 
extending for some distance on each side of it. The true nature of the 
affection, however, specail becomes apparent. 
‘The wounded limb, at the seat of injury, swells, becomes dusky-red, and 
the seat of a deep-seated, tensive, burning pain. The swelling, redness, aud 
tension spread upwards, and are speedily followed by a dusky purplish tint, 
by a soft doughy feeling of the parts, and in the course of a few more | 
by a deep biackish-purple discoloration, which spreads aniformly and with 
great rapidity through all the tissues affected. is is accompanied or im- 
mediately followed by emphysematous crackling, due to the presence of 
which are Bersloned cede decomposition of the parts attacked by 
gangrene, The changes, which are of « putrefactive nature, first develop 
in the wound itself, and speedily extend from it to the surrounding parts, 
‘That portion of the limb which is below the gangrenous part 
cold, and mdematous. The portion which is a becomes: pet nt 
trated by serous exudation, which runs up the inner side of the limb to the 
axilla or groin, as the case nay be, The part eRe above the limit 
of the tissues that are actually mortified is swollen by ‘infilera- 
tion, tense, pitting slightly on pressure, and usually of a dusky | 
red color; and frequently beyond the edge of the advancing 
is « brownish discoloration, apparently due to pigment, formed 
up of the red corpuscles in the gangrenous tissues, and 
area of inflammation. The process has no tendency to limit : 
edema and peculiar discoloration extend higher along the inner side 
limb, where it always first reaches the trunk. Empliysematous ¢1 
rapidly spreads along the same parts, and the gangrene here Is r 
great rapidity, hopeleasly involving the tissues, and entering into the 
planes of the axilla or groin ina very few hours. As the gangrene ad 
the parts affected fall into a soft, pulpy, black mass. . 
On making an incision into the parts so affected, it will be found 
wrenous inflammation is primarily seated in the areolar 
fim, and that the museles are not affected in the first instance, 
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observed also that the disease extends through the areolar tissue, the skin 
falling secondarily into slough, 

‘The constitutional symptoms early assume the character of acute septic 
ane the patient sinking into a prostrate condition, and the temperature 

‘ing below normal. Unless relieved by treatment death almost invariably 
ensues in three or four days after the invasion of the disease, and always 
shortly after the gangrene has reached the trunk. 

Rod shaped organiams—bacteria—have been found in great abundance in 
the gangrenous tissues, and the fluids of the part in which the process is 
extending. These are most probably conne with the rapid formation of 
offensive in the dead tissues, but what part, if anys they take in causing 
the spreading inftannation is not determined. That there is no specific con- 

mn is shown by the amount of success that attends early 


amputation above the affected part. 
Peseta Te the cette of spreading gangrene the Surgeon will be 


placed in a great difficulty, whichever way he act. If he trust to constitu- 
tional treatment, in the hope of a line of demarcation forming, he will 
certainly be disappointed, the gangrene rapidly perendlng up to the trunk ; 
and if he amputate, he may proba loge his ae by the stump becoming 
affected. Yet amputation should, in my opinion, be performed at once. 
Por, although this operation is ety very unfavorable when practised 
in cases, yet it must be remembered that, if the Surgeon wait for the 
line of demarcation or trust to other means, such as incisions or general 
treatment, the patient will certainly die, The only chance of safety in these 
eases, then, lies in amputating early, and removing the limb high above the 
part affected ; thus, in soreadiog gangrene of the arm, at the shoulder-joint; 
and of the leg, in the upper part of the thigh. In most cases it will be found 


that the infiltration precursory to the gangrenous mischief runs up one side 
of the limb—the inner or posterior—to a much greater extent than the other, 
In amputating under such circumstances, the Sea may often very advan- 


ly 80 fashion his flaps as to exclude as much as possible of the affected 
part or side of the limb, forming them chiefly from that least affected. A 
cipal source of danger and of death, after amputation in these cases, is 
reourrence of the morbid condition in the stump, more particularly in the 
lower extremity. Out of twelve cases in which I have seen or done amputa- 
tion for this disease, this recurrence happened in seven instances. ‘This ten- 
dency will be increased by the proximity of the line of amputation to the 
gangrenous limit. But, even under the most unfavorable circumstances, 
recovery will sometimes take place, Thus I have seen the flaps in amputa- 
tion for eek angrede infiltrated with gelatinous-looking fluid, and yet 
recovery take In a man whose arm I amputated at the hanidee 
joint for ling gangrene of the limb, the infiltration had extended as 
igh as the scapula; yet he made a very excellent recovery. In the lower 
extremity the liability to recurrence of the gangrene is, however, very much 
; and there can be but very prospect of saving the patient if the 
igh have once become reddened and infiltrated, even though the gangrene 
do not extend above the knee—invasion of the stump ensuing under such 
circumstances with almost absolute certainty. 

Much of the success of the case will depend on the after-treatment, This 
must consist principally of antiseptic dressings to the stump, full doses of 
liquor opii, and the early and free administration of stimulants, more par- 
ticularly brandy and wine; and attention to these points will often bring the 
patient through, though usually not out much difficulty and great con- 
stitutional disturbance. 
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CHAPTER XXXII, 
ERYSIPELAS. 


‘Tue term erysipelas, or erysipelatous inflammati 
of infective ietamniabee Scns affecting the 
areolar tissue, intermusoular or eubfascial areolar ti 
and submucous tissue, serous membranes and lymphatic 
sessing one feature in common, the lendeney to spread with 
continuity of tissue, or, in other words, to assume a “ diffuse” 
pathology of the erysipelatous inflammation is not sufficiently 
wo scab us to separate the members of the group distinctly 
another. They are all due to the action of a virus, which infeets the 
attacked, increases in quantity in it by a process Coa ee to ferm 
and diffuses itself by means of the lymph-spaces and lymphatic vessels 


citing a characteristic form of inflammation as it spreads. The virus most 


commonly enters the body by means of a wound, causing a local 
inflammation followed by ; poets infection of the system, “Sime 4 


differences will be more clearly pointed out when discussing the individual 
members of the erysipelatous group of inflammations, virns is 
ably not the same in all forms of the affection. The process is 
accompanied by the presence of micrococci in the affected tissmes, and | 
some cases in the blood, and evidence is steadily accumulating in favor of 
the view that these organisms take some part in the causation of the un- 
Miepelpeltoes in i» wound ot oheny 
rysipelatous inflammation may attack a woun any size or , 
age; Tut the statistics of University College Hospital show that it most com- 
monly srises in suppurating wounds, about two-thirds of the enges arising 
after the tenth day, and very few before the fourth, : 
‘The invasion of erysipelas is characterized by general malaise and depres 
sion, chilliness, and occasionally actual rigors, gastro-inteatinal disturbance, 
accompanied by nausea, and sometimes y violent vomiting and 
Cases have been recorded in which the first sym have been . 
sions of an epileptiform character. During the chilliness the temperature 
rises to 103° or 104° F.; but the rise does not show the fluctuations con 
in pysemia, The constitutional disturbance, although usually at first st 
Hat speedily runs into an asthenie type, presenting in severe eases th 
typhoid symptoms—a quick feeble pulse, brown tongue, 
and muttering delirium, The disease is essentially an of debi 
‘This view of the nature of the constitutional disturbance in. of 
great importance in reference to the treatment of the disease, it demow- 
strates the necessity of not lowering the patient's powers too n ny 
the early period of the affection, when it often temporarily assumes @ | 


character. . 
Erysipelas is especially apt to become complicated with visceral inflam 
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mations; the membranes of the brain, the bronchi and the lungs, or the 
testinal mucous surface, are commonly implicated in this way; and 
is often through these complications that death results. 

Cacses.—The causes of erysipelas are: first, the essential cause, the virus 
or contagium; and, somal, lisposing cauaes, which may be either 
focal or conatitutional—the latter being again divided into those that are 
to the patient, including those constitutional or local conditions 
beer bea} him to receive the virus, and those that are extrinsic, such as 
are the tions of life to which he is habitually exposed or by which he 
is surrounded after the injury or operation to which he has been subjected, 
The acre xeted ross predispose the Liat aresiyy the ile yy im- 

i ral , OF May encourage pment of the poison 
ea ieinieenlsdon from one individual to another. 

‘The Essential Cause—Erysipelas is Leann yee contagious. The con- 
tagion of erysipelas, after having been repeatedly denied, can no longer be 
contested, ers, Copland, Bright, Nunneley, and others, haye adduced 
cases in proof of its contagious character; and instances have repeatedly 
fallen ander my own observation, in which erysipelas, often unfortunately 
fatal, has been communicated to the servants, nurses, or relatives of patients 
affected by it. A remarkable yo of the contagious nature of erysipelas 
occurred in the winter of 1851, in one of my wards at University College 
aes The Hospital had been free from any cases of the kind for a 
admitted 


ble time, when, on the 15th of January, at about noon, a man was 
under my eare with gangrenous erysipelas of the logs, and placed 
in Brundrett Ward. On my visit two hours after his admission, I ordered 
him to be removed to a separate room, and directed the chlorides to be freely 
used in the ward from which he had been taken. Notwithstanding these 
precautions, however, two days after this, a patient, from whom a necrosed 
ae of ilium had been removed a few weeks previoualy, and who was 
ving in the adjoining bed to that in which the patient with the erysipelas 
had Seats placed, was seized with erysipelas, of which he speedi) 
died. The disease then spread to almost every case in the ward, and pi 
to several patients who had recently been operated upon. In some 
instances patients were affected with the constitutional symptoms without 
any appearance of local inflammatory action, but characterized by the same 
testinal irritation that marked the other eases. 

The contact of dead or putreacent animal matters with recent wounds may 
occasion it. In this way the disease is not unfrequently originated in hos- 
pitals by dressers going direct from the dead-house, and especially from the 
examination of the bodies of those who have died of diffuse inflammation, to 
the bedside of patients, without taking sufficient care to wash their hands or 
change their clothes. For this reason also it is of great consequence that 
the same instruments be not used for practising operations on the dead, and 
performing them on the living body. 

As before stated, there is no ¢ to show that the virus is the same in 
all forms of erysipelatous infla n, in fact there is strong reason to 
believe that it isnot, In the 0 ‘ysipelas, it was shown by 

¢ cutis at the aprtad: 

ge numbers of micrococei. 

‘ating these organisms on 

was removed and placed on the 

ay film, which the microscope 
read over the surface of the gelatine. 
on another gelatine surface and again 
many times, until it might 
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aipelas often becomes sides aa the result of peculiar, but at inex- 
ble, conditions of the atmosphere. Thus at University 

number of cases occurring during the four Ney before ment was a8 
follows: in 1871, 29; in 1872, 29; in 1873, 26; in 1874, 67. And not only 
was it at Rian College Hospital that this excess of erysipelas was 
noticed, but every similar institution in London suffered in the same eave 
It will usually be found that, when erysipelas is very abundant among | 
in-patients of « hospital, similar cases present th ives for treatment in 
Slee department; and at the same time it is generally noticed that 
phlebitis of varicose veins, epidemic catarrh, acute tonsillitis, and other allied 
affections prevail. Epidemic erysipelas may vary in its type. Thus the 
epidemic of 1874 was chiefly of the cutancous variety, and was ao 

comparatively slight tendency. to gai or ssdghings while that of 
1872, in Edinburgh, was of a violent phlegmonous type, usually attacking 
the subcutaneous tissue and leading to extensive alguke atcietiagy and sup- 
puration, 

The t predisposing cause of erysipelas is, however, to be for 
ai eer tn 5 ree 
the penalties inflicted by nature on those who neglect those prime requisites 
of health—temperance and cleanliness—or who are incaelty of obtaining 
good food and pure air. Were the laws of hygiene attended to as they 

ier ere belss and the allied diffuse pire Lp rarely be 
met in su) Overerowdi) and want 
sentation in Sereda pes ay al erysipelas, pif 
rOCeRBES. 
Sear however, cannot be as certainly generated in this way as some 


other unhealthy processes in wounds, such as hospital gan; or 

This has Hertenly been observed in military elites "Thus, phd sa 
tle of Sedua, although the wounded were in some hospitals almost decimated 
by pysmia, erysipelas was very rarely met with, In the American War it 
is stated to have occurred in 0.4 per cent. of the wounded. It 

occurred in badly ventilated hospitals, and spread zarialy) from cos ate 
toanother. It was less frequent in cases treated in tents, at seen ae 
made its appearance under the most favorable hygienic conditions, 

facts tend to confirm the view that genuine erysipelas is due ane 
which is not universally present. In old hospital buildings in which the | 
ease has frequently occurred the poison may be constantly present, 

onl: ao ae senda to eect - if. 

o different forms of erysipelatous inflammation are most conveniently 
described as they affect different tissues and organs. With this view, we may 
divide them primarily into External and Internal Erysipelas 

External ipelas is that variety of disease which ee 
subcutaneous areolar tissue. This form has been described with an ab 
degree of minuteness, so far as the transitory and accidental characters of 
its duration, shape, and appearance are concerned, by many of the writers on 
Diseases of the Skin; who, in their anxiety to record minute and often acoi- 
dental shades of difference in appearance, have entirely lost sight of the true 
nature of the disease. The division adopted by Lawrenee into the Sim 
the @dematous, and the Phlegmonous forms, is a practical a 
is commonly adopted by Surgeons, I prefer, however, and shal 
division made by Nunneley in his very excellent work on ’ 
founded on the true pathology of the affection. 
sipelas under three varieties: 1. Cutaneous; 2. C 
Cellular. 


Tho statistics of University College Hospital give the following resalty 
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travel quickly from one side to the other, causing such swelling of the 
lid ao le dem, a gia peatonally Pearse ine 
The disease is invarial fi 
me ofthe pega we eta ~iee 
taneous eruption disa) 


in another. This, which ix 
ous form of the affection, occurring in ercripin 
indicating the approach of death. the iia wa warioties| 
states that the fauces are always involved 
‘The inflammation in cutaneous ipelas has 4 no tendency to terminate in 
fees In some parts in which the areolar tissue is very leerete 
the eyelids, chisviees occasionally takes place. It then 
feta result rather of the tension caused by the effusion than of the int iota. 


thi rad waopeoyapeh on 

subsides, and the este that has been detached by the serous 
transudation, flakes off in thin lw inet and the skin returns to its normal 
state. In other cases, edema oft! continues, with somo 
and redness of the skin and Delgo the cbaeae bite in some rare cases 
the eerter erysipelas seems to take sloughing | 
ae . about the yee and cae young -ebildrens 

forte be cutaneous 


tinues as long as the rasl reading th 
106° ieee commonl: eps below TOK, 


variations beyond the ordinary morning fall and evening. rise met with in all 
febrile affections. The pulse may at frat be full and strong, but iene 
in force and becomes more frequent. ‘There is fencer ede 


which in the early stages may be violent, but later on 

muttering. Delirium is especially marked in erysipelas of the | and 
was formerly supposed to be due to affection of the membranes of the brain. 
Tt has been sows, however, by post-mortem examination of fatal cases, that 


meningitis is very rare except jas attackin, 
mien of the aku or eet into the Pile am orbit. "tk 


usually due to the blood-condition, and is always a grave sign. 

is nt first much coated, and soon Documnen diy. aici Bick hr lr 

most cases a good deal of derangement of the di 

ness about the epigastrium, and complete loss o! petites ict Cracanens 

are cone and — eas not eeerent ser there Rees Rete Rr 
taneous €1 jas is a most depressi even a 

comparatively ‘light attack Weise fetninae rouch reduced in strength, 

Tig er teapreuen ck of pel noortain, 3¢ maky 
uration of an atta evento ipelas is ui 
Haat from ties days to three weeks, and esse yt 
# Pathologteal Anatom Seth ose the re int fen, leaving. “ 
gic: my, tint 

of a yellowish tint; if it be cut into, it is found to contain an con of 

serous fluid. If the spreading margin be examined microscopical): 

migrating leucocytes are found in the spaces of the fibrous tissué, ¢ 

around the vessels, and the lymphatic vessels aleo are blocked by sin 

Lakomsky and V. Recklinghausen first pointed out that | y 

vemels and spaces in the sprending margin contain numerous micro 

some cases £0 closely packed as to form an opaque Peary n 

These are not nth when the rash is receding, 

it has passed. These observations have been 
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observers. The relation of these organisms to the process has been already 
described (p. 868). 

According to Koch, the micrococei are not found in the bloodvessels or 
blood. “Biller states that if the blood be examined numerous white corpus- 
cles in a state of degeneration are found, having become converted into massea 
of highly refracting granules. Busk has described the occurrence of plugs 
of such corpuscles in the capillaries of the lung, and Bastian has observed a 





Fig. 364.—Mioroooosi in the lymph-spaces of the skin from a caso of cutanoous orysipslns, 
‘The dark patch inthe upper right-band cornor is the deeper layer of the epidermis. (Irom 
& photograph by Koch.) 


similar condition in the brain. The internal organs present nothing that is 
characteristic. As jn all diseases accompanied by high fever and general 
blood-poisoning, the epithelium of the kidneys and liver is found in a state 
of cloudy swelling, and the spleen ia in some cases enlarged, The lungs are 
usually con . Sometimes marked post-mortem staining of the blood- 
yessels and organs is found very soon after death, and occasionally small 
petechia are scattered beneath the serous membrane. 

Draorosts.—The diagnosis of the cutancous erysipelas is generally easily 
made, From the evanthemata, it is distinguished by the character of the 
eruption; the way in which it spreads from a single spot, usually a wound 
or raw surface, and especially By the characteristic sharply defined margin. 
It is most commonly confounded with the red blush surrounding a wound in 
which septic matter is pent up; in this, however, the margin of the redness 
ig not sharply defined; the enlargement of the lymphatic glands and the 
definite invasion are usually absent. From inflammation of the veina or of 
the ies, the diagnosis is not always easy, more especially as the two 
conditions frequently coexist. If a vein is inflamed, the general absence of 
entaneous redness, the existence of a hard round cord, and the tenderness 
along the course of the vessel, are sufficient to establish the diagnosis, In 
inflammation of the lymphatic vessels, the redness is not uniform, but con- 
sists of a number of small and separate red streaks, running in the direction 
of the lymphatics, and affecting th ands towards which they course, 
‘These two affections—erysipelas of the skin and inflammation of the lym- 
phatics—are so frequently conjoined that a differential diagnosis is not of 
much importance, e 

ProGxosis,—The prognosis in uncomplicated cutancous erysipelas is by 
no means grave, Of 36 cases of thic erysipelas admitted under the 
care of the physicians in Univ ¢ Hospital during a period of ten 
years only two died, and one of them was suffering from chronic Bright's 
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disease. When traumatic, the disease is far more di 
admitted under the Surgeons or breaking out in the 
a similar period, 35 died. In only five is no special Shh ee 

report, and one of these was an infant. Two di 
seven of pyemia which attacked the patient after tee ened ree mk 
sided, two of meningitis from injury to the head, two suffe 
disease, two from severe constitutional sys ‘one from general ibe 
degeneration, two from advanced cancer of the breast, one from cancer of 
the liver, one from heart disease, aye ang oe 
ere cystitis; one had a ca 

drunkard, one was in bad 
vasion; one from, 
an abscess, and one from throcbonia fits Fn hel 
the skin after the specific disease had subsided. tThe citatiot Ooo 
cutaneous erysipelas rarely proves fatal, unless ‘it attacks an individual pre- 
seat suffering from grave ve constitutional disease, but that, by exhausting 
oe pots it ret ser the patient liable to fall a viotim to other 

oe ot! emia. Disease of the kidneys is always a most 
scrious compli ire High ike violent delirium, diay and 


earl, tion are grave si luring the pro; the case. Traumatic 
Chee more PA aha Tirepeanke pie unhealthy processes 
are apt to follow in the wound; on the other hand, sores which have been 
making no progress for a long time, often heal rapidly after an Boe 
cutaneous eryeipelas. The disease is most dangerous in the ies ee 
Trearmesr. Preventive Measures—The occurrence of erysil 


guarded against by attention to hygienic measures, more 
ventilation with ae air, and the ye ene me of Spon aa pone 


hospitals, the frequency of ita occurrence may most 
careful regulation of the hygienic conditions that surrou! 

ith every care, however, er ile can never be poset 
from surgical wards, ns it is epidemic, brought into the ty este 
without, and in many cases iieres conditions that lead to its development have 
influenced the patients so deeply before their admission into hospital sera 
no subsequent attention can prevent its occurrence afterwards, Te 
por “ erysipelas is scien frequent in certain wards and 
certain beds. Its persistence in these respects will be found to be fat 
some local aii auch as the emanations from a drain or dust-bin, on the 
removal of which the disease will cease. Scrupulous attention to cleanliness 
also on ieee of nurses and dressers should be enforced, and the latter 
should not be allowed to go straight from the dead-house to the ward with- 
out previously washing their hands in some disinfectant or ant solu- 
tion. When erysipelas has already occurred, its further ea i 
prevented by isolating the affe patients, "and at once taking active 
mensures to puri ee ward from which they have been removed, 

The Owrative iment of cutaneous erysipelas must always be. ‘conducted 
with reference to the depressing character of the disease. The 
intensity of the local inflammation observed in some cases must not aoe 
Surgeon into the fatal error of employing any eo-ealled anti; 
ment.’ Tho treatment required is essentially of a tonic and 
character. The Wiel medicinal remedies consist of per 
and ammonia. If there be much thirst, these remedies may 
effervescent form; but in any case, they should be stohuisersdt 
doses. If medicines are not well borne, the stomach rejecting 
seen the best possible results follow the free administration of : 
and-egg mixture, to which I am in the habit of trusting in the 





888 ERYSIPELAS. 


have been addicted to excessive drinking, or who are suffering from chronic 
disease of the kidneys. Locally, i difiers from cutaneous erysipelas in the 
oe ide gapar ho i * it i ts 
to se suppuration any cg q 
extends to the iatareoenariclae tissue, and, Sheng general ee 
by the underlying fascie, it not unfrequently implicates them if they have 
been opened ‘up, and extends to the intermuscular areolar a 
sheaths of the tendons, and other structures. There is no 
to the superficial redness, and the lymphatic glands are frequently 


—The inflammation may start from a wound or abrasion at an 
iy period after its infliction, but frequently no such cause can be recog~ 
nized. It is ushered in ro the ordinary symptoms of Sper A 
accompanied or followed by the-signs of severe inflammation in the part 
affected. The redness is uniform, of a deep scarlet hue, and pretty distinct}; 
hounded ; the pain is from the first pone and burning, oe it 
soon assume a throbbing character; the swelling, at first soft, n 
pittiog distinctly, soon increases, and becomes tense and brawny, the skin 
ing evidently stretched to its full extent, and the appearing to be 
perhaps twice its natural size. Large vesications or blebs containing sero~ 
purulent fluid, sometimes blood-stained, appear in many cases, This condi- 
tion usually continues ee to the sixth or eighth day after the invasion of the 
disease, during the whole of which time the constitutional yaaa 


resented the ordinary type of sthenic inflammatory fever ; it his 
ave a change cpanel takes place, either: fe Weta oni ont 


worse. | 
under the influence of proper treatment, and in a tolerably healthy conatitu- 
tion, the inflammation subside, resolution takes with a gradual abate 
appens, the disease 


ment of all the symptoms. If, however, as rman hi runs: 
on to more or less sloughing or suppuration of the part, no increase: 
swelling, pain, or redness takes place, but, on the contrary, some t 

of these signs may occur, and thus give rents sido appearance of 
amendment, ‘The skin becomes darkly congested, and the part, instead of 
being tense and brawny, has a somewhat locee, and boggy feel, 

nicating a semi-fluctuating, doughy sensation to the fingers. ‘This change 
from a tense brawny atate to a semi-pulpy condition indicates the formation. 
of pus and slough beneath the integument, and oceurs without any material 
alteration in the size, color, or general appearance of the part; n be 
detected only by careful palpation. Hence the Surgeon must 

with his own fingers the state of the part, and neither trust to the 

others, nor to the general appearance of the diseased structures, 

edge of the probable condition of the subjacent tissues. If an 

.now made into the affected part, the areolar tissue will be found e 

an opalescent fluid distending its interstitial loculi, but not flowing fror 
wound ; the retention of this flaid gives a gelatinous ce to 

of the incision, which rapidly degenerate into slough and pus. If the alters 
tion in structure have advanced to a stage beyond this, the | ue 
will be found to have been converted into dense mastes of 

thin and unhealthy ichorous pus; these sloughs have not in 

pared in appearance to masses of decomposed tow, of wet is 

to the membranes of an embryo a few months old. Whilst these cha 

gving on below the surface, the skin, at first becomes sor 

paler, and assumes a marbled appearance, rapidly forming into black 

and being undermined by large quantities of broken-up areolar’ 
ill-conditioned pus, without any appearance of pointing, 

the subcutaneous mischief may be. These destructive changes 





CELLULO-CUTANEOUS ERYSIPELAS—DIAGNOSIS. 889 


cle Se baa bloodvessels, and may induce necrosis of the barssigrgi 
ira the palate ‘They occur most readily in those parts of body 
end of vitality, and henee are more common in the 
in the scalp. soon as the skin gives way the sloughe undergo 
‘offensive putrefaction, and the products of this process cause local 
+ the inflammation and the constitutional symptoms of septic 
a the patient recover, there will be tedious cieatrization of the 
aries that are left; or considerable oedema, often of a solid character 
kind of false Bape ory of the part—which may continue for some 
le time. In other eases, there may be such extensive local de- 
struction or gangrene of the soft tissues, with exposure and death of the 
hones or suppuration of the joints, that amputation of the limb may bo re~ 
quired to save the eee life, No operation of this kind, however, should 
ever be practised effects of orysipelas, unless they be strictly localized, 
and without tendency to spread; nor until the fever has subsided completely, 
such as is of a hectic character, and dependent on the septic influences 
peer of these local ehanges, the Constitutional 
ig the progress of these an e itutic 
have assumed corresponding modifications. ni! first of an active inflamma- 
character, the fever, when suppuration and sloughing have set in, often 
pe iyeocmnes asthenic. Although in some cases there is at first no dimi- 
the severity of the symptoms, the constitution gradually gives way 
after the patient has struggled for a few days against the exhausting in- 
the disease, and death speedily supervenes. If the patient sur- 
vive the stage of sloughing, pywmia with metastatic abscesses, septicemia or 
from profuse discharge, may carry him off, If recovery eventually 
take place, it may be with a constitution impaired and shattered for years. 
‘This disease is most fatal in the old and infirm, in habitual drunkards, or in 
young children. The immediate danger is always greatest when the head is 
affected. The remote danger from the effects of suppuration of areolar tis 
of bones, and inflammation of the joints, is greatest when the 
extremities are the seat of the disease. 
variety of the cellulo-cutancous erysipelas has been described as E2dema- 
By this is meant not merely the effusion into the areolar 
occurs in all the varieties of the disease, but a peculiar form, 
inlly marked by edema of the areolar tissue, with less inflammation of 
skin than usual. There is much swelling, which Fe deeply on pressure, 
with but little pain or tension, and but moderate redness of the skin; the 
constitutional symptoms are less marked than in the other varieties of the 
disease ; it is principally met with in old people, or in persons of a dropsical 
tendency, in whom it occurs especially about the legs, serotum, or {abi 
sometimes giving rise to permanent an 
SDlagnnets-—Phlegnorous erysipelas “ 
istic symptoms just described, when arising from some slight superficial 
injury or spontaneously; but should happen to cumplicate a deep wound 
or compound fracture, it is easily confounded with shape tie inflammation 
consequent upon pent-up posing discharges or blood. In all prob- 
ability a very large formerly described under the 
name of erysipelas eptic inflammations not of a sj 
cifie ey ous erysipelas of the scalp followin; 
the result of the burrowing 


tl poneurosis. 
From spray gangrene i ished by its slower progress and the 
absence of fetid gases in the sloughs before the skin gives way. 
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Prognosis.—The josis in phlegmonous 
twenty-four cases admitted into University College 
may Hoes to the part affected or to life, 
tasue-aructi on este ‘Mac alee vil aspen eget 
as the scrotum or orbit. Mu i upon the promptness 
which efficient treatment is begun and the means adopted to prevent 
poisoning from putrefaction of the sloughs, The disease is most dangerous 
at either of the extremes of life. If the constitution be sound, very extensive 
mischief may be recovered from; if, on the other hand, it be depremed or 
broken by want of the necessaries of life, by fatigue, over-exertion, or indul- 
gence in stimulants, a very slight amount of disease may prove fatal. 
most dangerous complication, and one which when it exists almost precludes 
the hope of recovery, is chronic disease of the kidneys, either in the form of 
the granular contracted, or of the large white kidney. I have never seen 
apy patient laboring under these diseases, and ai with phlegmonous 
erysipelas, escape with life; the sloughing and suppuration rumping on 
unchecked by any treatment that ai be adopted. . 

Pat i .—The most characteristic local feature is the dis- 
tention of the of the areolar tissue with an abundant coagulable 
exudation, and the subsequent suppuration and al BoM ‘The viscera 
sent nothing special. ‘There will Ee thes of septicwmia (see Sepicati, 
or pywemia (see Pywmia), should these affections have been the: 
cause of death, 


‘Treatment.—In the ear] sings, our object is to prevent the inflammation 
from running into “f of the affected tissue, The fever being at this 
period commonly sthenic, the administration of purgatives, or effervescent: 
salines may give relief, I have never seen « case in which bloodletting was 
required ; and depressing remedies, such as salines, must be given with great 
caution. Medicinal tonies and dietetic stimulants require to be given 

and Iate. As the disease advances, and symptoms of depressi 

more stimulating plan of treatment must be adopted. In doing this, 
pulse and the tongue must be our guides; as the one becomes feebler, 
the other browner, so must ammonia, bark, and especially 


the brandy-and-egg mixture, be administered. In the more vee 
of the disease, when sloughing and suppuration are fully established, our 
sole object must be by nourishing diet, and the use of stimulants and tonics, 
more particularly the tincture of perchloride of iron, to bear the patient 


through the depression. 
‘The Local Treatment of cellulo-cutaneous or pileemcaaes erysipelas must 
a 


, and 
wine, and 
‘stages 


be conducted on essentially the same plan as that of the cutaneous 
though with more active means. The part affected must be kept at reat, 
must be elevated, if it bea limb, and have hot chamomile and poppy fomen- 
tations assiduously applied, cold being even more pisiodieay here than in 
the form of disease last described ; in this way, the swelling and tension may 
perhaps be removed, and sloughing of the areolar hate eres Tn 
jority of cases, however, pire means will be required to effect this, and: 
with this view pone are more efficacious than incisions made into the part; 
by these an outlet is afforded for the blood and efftised seram, which, by die 
ieloe the Ae ieee a nbs Pat, Lele er See a = 
and consequent sloughing. is mode of practice, originally introduced 
Mr. GC. Tatobiiaoe generally allowed to be the most effectual mv 
possess for the prevention of eloughing; hence the incisions should be made 
early, before there has been time for the tissues to lose their vitality, Bo 
soon, indeed, as they have become brawny, indurated, and tense, incisions: 
properly made and placed will afford the greatest possible relief to the part 
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after recovery, requiring change of air, great attention to habits of life and 
a nourishing diet. = 
3. CELLULAR Erysire.as, or, as it is more often termed, Inflam- 
mation of the Cellular Tissue, or Cellulitis, has been particularly deseribed 
by Duncan, Arnott, Lawrence, and Nanneley. It is an acute local infective 
process originating in the inoculation of 4 virus, either in a wound or by a 
small puncture or scratch. Diffuse cellulitis may arise a8 a Grays 
ordinary injuries, but it is especially apt to follow those in which has 
been any inoculation of animal poisons, as from dissection-wounds, 
of insects, and the bites of venomous reptiles. Of the nature of the: 
we know but little definitely, not enough either to assert or to deny 
may be in some cases identical with that which eauses cutaneous ery: is 
The diversity of its origin however, and the different course assumed by 
different cases would us to sup) that it is not always the same. TI 
resembles erysipelas in the diffuse character of the inflammation, | 
it arises under circumstances similar to those in which erysipelas is 
to originate, In some cases the constitutional symptoms present nothing 
peculiar, being merely those of acute inflammatory fever; in 
cially those arising from the inoculation of the of a dead 
symptoms may be those of acute se} mia. The term cellular 
or diffuse cellulitis, must, therefore, be regarded as a clinical expression for 
an acute infective inflammation, spreading by the lymphatics and 
spaces of the areolar tissue, dependent upon a virus, the nature of 
uncertain, and possibly varies in different cases; and not ws i= pS 
nite specific disense, such ple cutancous erysipelas undoubtedly is. 
Local Signs.—The local signs will vary with i peat affected, “If it is. 
the subcutaneous tissue of a limb, there are great swelling, tension, and pain, 
and the part feels brawny in some parts, edematous in others. The 
Bester in patches, has « mottled appearance, and may in extreme: 
cases follow the same course as in Da, me as, into 
blackish slot This form, in fact, dit from phlegmonous 
only in the affection of the skin being entirely secondary to that. 
cutaneous tissue, The extent to which the disease may spread varies: 
when once it has set in, it frequently runs rapidly up the whole lim! 
soy bd to the sides of the trunk. =e 
other cases, especially in the form that follows dissection-wounds, the 
inflammation at the seat of inoculation may be slight, the mischief being 
chiefly seated at a distance; thus in a punctured wound of the 
diffuse inflammation may take place principally in the planes of areolar 
tissue in the axilla and sides of the chest. Diffuse cellulitis affects aleo t 


internal planes of areolar tissue. This marae for instance, 


fasciw of the pelyis after lithotomy, or in anterior mediustinam 
operations at the root of the neck. In these cases there is dee 
and tenderness, and the skin may be slightly reddened and 
‘The superficial veins are often fully and clearly indicated on the suri 
eerting frequently occurs with remarkable rapidity, the areolar | 
being broken down into ill-conditioned pus and shred sola inthe o 
of thirty-six or forty-eight hours, more especially when the di hi 
from the inoculation of an animal poison. 3 y 
constitutional symptoms vary in different eases. In some tl 
those of acute inflammatory fever; in others the affection is accom 
signs of the gravest hsp olatele In theso latter there is p 
general infection of the system. After the sloughs become 
air decomposition rapidly sets in, and the symptoms then assume the 





LOCAL VARIETIES. 893 


ae poisoning from the absorption of the chemical products of 


Pathological Anatomy.—The state of the areolar tissue is the same as in 


eee ipelas. Micrococei are found in the inflammatory exuda- 
Should the patient die, the viscera present the ordinary appearances 


of aoute isoning (see Septicemia). 

‘Prognosis. ee He aninienane tissue of a limb only is affected, many 
cases can be saved by treatment, Amongst twenty-four cases regis 
tered as cellulitis in the reports of University College ital there were 
six When the deeper planes of arcolar tissue are nd when 

is very acute, death eommonly supervenes early, often in two or 
in other instances life may be ienaees for some weeks, the 
‘ly dying from exhaustion or some secondary complica- 


I ee aad | : ial Crd epg ae te? ae 
erysipelas, in later stages it may be indistinguishable when the skin 
‘becomes affected. In any case the diagnosis is of little importance, as the 
treatment is the same. p-seated cellulitis ig often very difficult to recog- 
nize swelling, with some cdema and slight redness, the fulness of the 

veins, and the dee ed pain and tenderness, with the history 
cause likely to induce the disease, as a post-mortem wound, combined 
with the characteristic constitutional condition, will, however, usually enable 


the Si to nize the condition. 
rei nant.—In @ treatment of diffuse cellulitis it is usually necessary 
to administer stimulants early; ammonia, wine, or brandy may be re- 
aired from the first. The Sur; must judge of this by the constitu- 
onal omdition’ of the patient, and more raceiorrly by the state of his 
and tongue. The Local Treatment is ly of the same kind as 
at adopted in phlegmonous erysipelas, except that the incisions require to 
be made earlier and perhaps more freely; in all other reapects, there is no 
ice between the general management of the two forms of the disease. 
Sreciar Forms or Exrreexan Enysrercatous InrLamMation.—Erysi- 
pelas of Newly Born Infants, Erysipelas Neonatorum, is occasionally met 
‘with, more particularly in lying-in hospitals. or in situations where the mother 
and child are ex; to depressing causes of disease. It usually appears a 
few days after the birth, at first about the abdomen and genitals, and soon 
spreads widely over the body, being characterized by a dusky redness, which 
nie into gangrene of the affected tissues, It starts in many cases 
from the raw surface left by the separation of the umbilical cord. It is ex- 
tremely fatal, owing to the feeble vitality of the child, and presents but few 
points for treatment; change of air and of nursing, with the administration 
of a few drops of spirits of smmonia or brandy from time to time, being all 


can be done, 

Cellulitis of the Orbit may occur primarily, or as the result of extension 
of the disease from the neighboring structures. It is dangerous, and often 
fatal from meningitis. It commences with a violent deep-seated pain in the 
orbit; the conjunctiva becomes injected and ecchymosed, the eyelids are 

ly ewollen, red, and cedematous; the eyeball protrudes, and vision is 
impaired or altogether lost. ptoms of cerebral inflammation may now 
set in, the patient becoming delirious and finally comatose. 

The consists in fomentations, with early and free incisions into 
the orbit, made by pushing a lancet flatwise between the eyeball and the 
orbital walls, through the inflamed conjunctiva, the eyelids having pre- 
viously been peat Tn this way inflammatory effusions and pus may be 
evacuated, and the eye saved. Destructive abscesses of the orbit, possibly 
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of an ery Jatous origin, occasionally occur in the eeelies re- 
aug ee Practicables the free Snate of the nae o the way just 
mentioned. 

ipeirea elise Pana Seale following wound has been alrendy described 
Pr aosthie Heyaipelas ‘af’tho: Hoa albraye of, thet chupleleniaeiem 
form, having no spacey to end in ration or gangrene, The only 
peculiarity it presents is the excessive edema of the subcutaneous tissue that 
usually accompanies it, which completely obliterates the features. As the 
result of the tension caused by this, a little pus may occasionally form in 
the eyelids. Large blebs on the skin are yery common. Tt aes 
accompanied by some redness and soreness of the throat. ‘The inflamm: 
as a rule starts from the junction of the mucous membrane and skin, a8 at 
the angle of the eye, spreading quickly to the bridge of the nose, at the 
orifice of the meatus auditorius externas, or the angle of the mouth. Its 
origin without a small abrasion or wound has been frequently denied, ‘The 
cours, RRC EroRCe and treatment are those of simple cutaneous 

pol le 


itis of the Submaxillary Region was first accurately reoog- 
nized by Ludwig, of Stuttgart, in 1836; hence the affection has sometimes 
received the name of Ludwig's Angina, It has been specially described 
also by Bickersteth, of Liverpool, and by Croly, of Dublin, and in an 
exhaustive paper by R. W. Parker (Lancet, vol, ii., 1879), Sul i 
cellulitis is an acute diffuse inflammation of the areolar tissue beneath the 
cervical fascia, attended by the ordinary severe constitutional: 
of diffuse cellulitis, and eae rapidly in es ) with: 
of the affected tissues unless relieved by prompt and efficient treatment. The 
feng danger of the affection depends on the density of the cervical fascia, 
eneath which the inflammatory products are pent up at a bigh degree of 
tension, and the importance of the parts affected. ‘The disease may commence 
without evident cause after exposure to cold, and is said oceasionully to have 
appeared in an epidemic form; it may arise also from extension een 
lymphatic glands in scarlet fever, or may follow wounds or other oe 
t may occur at any age; in adults, according to Furneaux Jordan, it most 
frequently occurs in those addicted to excessive drinking, I HK 
a meray inflammatory swelling at the Rirsreis of the neck, or near the 
angle of the jaw surrounding the submaxillary gland, or more the 
parotid. It rapidly spreads towards the chin, extending to the . 
side, and afterwards down the neck over the larynx. ‘The tongue is pushed 
upwards, and the hardened tissue can be felt in the floor of Seimannrpet 
each side of it; the movements of the jaw are interfered with, and - 
tion becomes difficult, Sometimes there is great swelling of the tongue 
preseare on the lingual veins. When gangrene of the areolar tissue sets in, 
the swelling becomes softer and bogeys the mucous membrane m 


way, and a foul discharge may come from the mouth. uw i 
treatment, it is extremely fatal; death may occur from og 
from suffocation, the disease spreading to the root of the epiglottis, | p 
ducing cedema glottidis. i “4 
‘Tho Treatment consists in making a free incision in the mesial te 
the chin to the os hyoides, through the infiltrated parts, from which, if | 
tone sufficiently early, a thin dark serum, but no pus, will be seen to exude. 
"The incision must be carried to a depth of two inches or more towards the 
ase of the tongue, Ronias carefully to the middle line, antil the whole of 
the brawny fafiltration has been divided, a 
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the Scrotum, the “inflammatory dema” so well described 
frequent occurrence, as the result of wounds, ulcers, and 
irritation in Sect meta gesapi The me awells to a 
‘ing uniforml, |, but with a semi-tran: t, glossy appear~ 
i ting ily Rs areatey nom iedud somewhat soft and hy 
fingers; the integuments of the penis are awol 
tous, and eNY the (tamoulnn erate to ieateclae tiasue 
cord. The chief characteristic of this form of erysipelas is its ten- 
tun into slough without any previous brawny or tense condition of 
; the dartos Decocitas so distended with the inflammatory exuda- 
the circulation through it is arrested. When an incision is made 
it in this state, it scarcely bleeds, and the sides of the wound present a 
lowish-white, gelatinous appearance, 
Treatment consists in making a free incision about four inches in 
each side of the septum, taking care not to go so deeply as to 
testes; the part must then be supported on a pillow, and well 


rap 


gee 


i 


a 


3 


ented, If this incision be not made at once, a great part, or even the 
whole of the scrotum, may slough away, leaving the testes and cords bare; 
in these unpleasant circumstances, however, the parts will often with great 
rapidity become covered with new integument. The wdema of the penis 
usually subsides of itself, or after making a few punctures in it; should its 
iments, however, threaten to slough, a free incision must be made into 

it, or the prepuce be slit up. 
of the Pudenda 


is occasionally met with in ill-fed, unhealthy 
children, in whom cleanliness is neglected. “The parts become of a dusky or 
livid red, swell considerably, and quickly run into gangrene, which spreads 
abdomen or down the nates. It may prove fatal by inducing peri- 
tonitis or exhaustion. In the Treatment, ammonia, bark, and chlorate of 
potash, with good nourishment, and a little wine, are the principal means, 
‘at the same time that the parts are bathed in a warm, antiseptic solution well 


ited. 

Diffuse Cellulitis of the Ischio-rectal Fossa is not uncommon in old and 
feeble subjects, as the result of exposure to cold. The symptoms are those 
of cellulitis in general,a brawny hard swelling by the side of the rectum, 
with redness of the skin, and great pain andvtaeierceat The fat of the 
fsohio-rectal foesa rapidly sloughs; and a foul, fetid abscess, the pus of which 
is mixed with shrek of gangrenous tissue, rapidly forms. The Treatment 
consists of free and early incisions. At a later stage it may be necessary to 
divide the sphincter before the cavity will heal. 

itlow, or Paronychia, is an Erysipelatous Inflammation of the Fingers. 
It is a frequent affection in old and | people, either occurring spontane- 
ously in cachectic constitutions, or # from the irritation produced by 
scratches, punctures, or inocu part with poisonous or putrescent 
matters. tris most common ring of the year, when, indeed, it some- 
times aj to be almost o} 

That the inflammation of w! 
that of cellulitis, and cons 
broader sense of the word, 

1, The causes, whether of 

in both affections, 2. The arbance in whitlow is always 
very severe for a disease ap) ight, and assumes the same character 
of speedy Liem that a Toles 3. The inflammation of 
the affected page is invariably nd always tends to terminate in 
suppuration sloughing. +. So soon as the disease spreads beyond the 
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break down any adhesions that may form between the flexor tendons and 
their sheaths. 


Should the lymphatics of the arm become implicated, belladonna and 
posite oe i Fake applied, the limb covered with cotton-wool 
and so in a alin, 
When the joints ake implicated destruction of the cartilages 
ensues; yet, by position, and rest on a splint, a tolerably useful | 
stiffened finger may be retained. When the bones are ipa, some 
operative Senge usually becomes eventually necessary, the 
wlanx @ be nec , it may be excised h an incisi ‘ 
palmar side of the finger, the pulp and nail being left; in this way T have 
often preserved a finger that must otherwise have been removed. 
tion of the finger at the metacarpo-phalangeal articulation will” 
be required when the second or proximal phalanges are inyolved 
here partial excision, by ena seraping away the diseased 
sometimes be usefully done. ey later stages of there 
iia co diet, and stimulants will be required for the reéstablishment 
e . 
Senile 


—There ix a form of acute suppurative inflammation 
of the fingers and hand sometimes extending to the wrist-joint, which ovcurs 
in old people of feeble constitutions. It usually arises from some trivial 


irritation or infection, and runs its course of disorganization with 4 
It appears to be a disease of the hand due mainly tw senile 
this respect resembling the gangrena senilis of the foot, but differing in its 


more acute character and suppurative tendency. The joints of the 
metacarpus and carpus, become disorganized and the bones neerose. 
disease requires an active tonic and nutritive treatment, The pene 


should not be too much mddened by wet applications. Amputation, 
‘or complete, may at last be required. 


INTERNAL ERYSIPELATOUS INFLAMMATIONS, 


By Internal Erysipelas we mean those forms of diffuse inflammation 
which affect the Mucous or Serous Surfaces. 

Exvatrenas or Mucous Sunraces—The mucous tract that is chiefly 
Cae by this disease is that covering the fauces, the pharynx, or the 

nx. 
ipelas of the Fauces may occur in consequence of the disease s 
ing from the head and fice to these parts; or it may commence asa 
ion, occurring perhaps at the same time that the rash a) on the 

cutaneous surface of some distant part of the body. When fauces are 
erysipelatous, they present a bright crimson or scarlet color, with some 
awelling and thickening of the soft palate and uvula; the pati “moat 
commonly has some huskiness or complete loss of yoice, and 
some Beary symptoms. The glands at the angle of the die are 
swollen tender. At the same time there is a good deal of 
turbance, with a pungent, hot skin and quick pulse. This form of 
is peculiarly contagious, and occurs not unfrequently in the 
those who are laboring under some of the other varieties of the disease 
this I have seen numerous instances. In many cases, also, it is 
seating through a house and affecting almost every inmate, y 


tment.—The best results are obtained by sponging the ed parts 
freely with a strong solution of the nitrate ofsilvers aa pets 


constitutional depression, by administering full doses of 
camphor or bark. Should the disease go on to sloughing (which 
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several leeches may be applied under each angle of the j Jaw byrespi is 
ty An and hot poultices; at the same ine he bowels be kept well 
and the patient treated by antiph! rein 

econ to the Seratonlenal condition, eddie Ae bave found 
antimonials of great service in the Heals stages, followed later by 
ae stimulants. A few hours after the engorged tissues bave been 

by scurification, the fauces, pharynx, and upper eran of the eee should 
re well sponged out with a strong solution of nitrate of silver (sixty 
grains toan peek which must be applied freely, If, 

ment of these measures, the dyspnaa increase, thi 
ma ivid, and bedewed with a clammy perspiration, it will be necessary to 
nm the windpipe to save the it from suffocation. In doing this I 
mie laryaggtonyy for reasons ill be mentioned when iv to speak 
the Diceases of and Operations <s the Air- In order, se a 

i this operation may he successful, it must not be too long 
should not be looked upon as a last Packs i ithe doe fa oF thie 
time in these cases is most precious, owing to the ray parece: 
ease), the patient's life may Altes iS saved ; iret 
long, pees ed lungs wil ee pone milks cease om 

genated, patient will sin low asphyxia, even 
ben last freely admitted. If the patient survive 4 the sage of sh 8 
general tnP HaBpOrhs with gargles of chlorate of potash, and pee our 

as oF THE SeRovs MrwBRANES was formerly suj to! pedfernd 
common oer all tcl of diffuse inflammation w! a 

origin being at one time fee 

Ghat rach eect ate cone a ae 
lo juries of the abdomen are traly er jatous 
upon 8 ewoit virus; but in by far the ode cases the 
inflammation is due to the diffusion of decomposing discharges over the 
surface of the serous membrane. 


CHAPTER XXXIII. 
SEPTICEMIA AND PY2ZMIA. 


Dertxrrions.—The terms septicemia and pyemia have been aed with 
different significance by different authors, rad tahoe onpeaee — 
the affections to which ‘they are applied it is necessary "iy doe 
sense in which they will be used h 

‘The term Septiowmia i is SppBedita) to a constitutional disorder 
the entrance into the blood-stream of a poison generated in a 
discharges of which are undergoing poeta or fermentative 
‘Tho resulting process is not accompanied by the formation of 
metastatic centres of inflammation or suppuration. Experiments on 
have shown that two distinct forms of (esa may arise from the 
of putrid matter into the blood-stream, First, an acute fl 
not infective in character, resulting from the admixture of c 
products of putrefaction with the blood; this poison does not inen 


= 
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corpuscles, which have become, to @ certain extent, disintegrated in the blood 
even before the death of the animal, Small extravasations of blood | 
chive) are found beneath the pericardium and yee e 
other parts ; the lungs are congested, the glandular viscera swollen, and the 
spleen enlarged, soft, and pulpy. The mucous membrane of the intestines is 
intensely injected, and its epithelium is found to have been 

Furker experiments have shown that the blood in an animal thus killed 
is not infective, and contains no recognizable microscopic : 
procees is, therefore, assumed to be one of simple poisoning by a chemical 
poison, and no more an infective process than if arsenic or any similar 
substance were injected into the blood-stream. From the time 
efforts have been made to ascertain the exact chemical nature of the toxic 
substance developed in animal fluids during putrefaction. This, however, 
has not as yet been accomplished. B: ing strong oiling lee wo 
clear solution of patrid meat in! tate is ed, which 
can be again dissolved in water, and the clear solution pea most 
intensely toxic properties, giving rise, if injected, to the cl io By mp- 
tom of septic poisoning. The poison is, therefore, soluble in water and 
precipitable by alcohol. Bergmann succeeded in further extracting a 
talline substance, to which he gave the name of “spain,” but it has not! 
any means been conclusively proved that this is the sole poisonous 
in putrid fluids. The clear solution of the septic poison ia perfectly 
from microscopic organisms. The relation of microscopic organisms to the 
process of Pan arasies has already been discussed (p. 186); and assuming 
the germ theory of decomposition to be true, bacteria, although not them- 


selves con directly in the production of the ait of septic polson- 


ing, are essential to the uction of the poi they are not the 
actual poison was shown by Hiller, who collected a mass of the ordinary 
bacteria of putrefaction on a filter, washed them in distilled water, and then 
injected them into animals, and also into his own body without 

any evil effect. That the bacteria had pot been injured by the 

water was shown by other experiments in which their power of 

causing putrefaction in organic solutions was demonstrated. 

‘These experiments may, therefore, be said to show that in the process: 

putrefaction a complex substance is formed which is soluble in water, 
intensely toxic properties, in amall doses giving rise to severe fel 

Steet in bars anes causing a fatal illness aecompanied Speen 

symptoms. The al form is spoken 

of ns septicemia, but to avoid confusion is better termed septic 

The effect produced by a smaller dose forms, as has already been poi 

out, one form of aad traumatic fever. 

The injection of putrid animal fluids into the subcutaneous tissue or 
blood-stream is not, however, in all eases followed merely by poisoning from 
the chemical products of putrefaction. Under certain conditions a true 
infective process ensues, as was first pointed ont by Dayaine, The best 
example of this process is perhaps furnished by the experiments of Robert 
Koch, in which putrid fluids, such as blood or meat infusion were 
into mice beneath the skin of the back. If the quantity used 
the animals died with all the symptoms of sept poisoning in four: 
hours. When one drop only was injected about two-thirds of the mice 
recovered without any serious « Caters but in the remaining third, 
twenty-four hours of oe faa ith, a definite illness set in wh! n 
ably terminated pete in from forty to sixty hours after inocu! 
first symptom was a dulness of the eye, with increased 
conjunctiva, the animal became languid, ceased to eat, and finally sat still 


tion thas: juced in its most intense 
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animal to another of the same with t certainty ; but frequen: 

it is incapable of being eoraiiea Anta a different ean mii 
Our knowledge may be briefly summarized thus; that all putrid animal 

fluids contain a chemical poison which, if absorbed, will cause a constitutional 

disturbance proportional to the dose, and that they frequently, 

always, contain also a virus capable under favorable conditions of setting up 


a general infective disease; and Jastly, that should solid particles, as 
from a softening thrombus, enter the blood-stream, they will, if impregnated 
either with the simple chemical poison or the specific virus, set up dissemi- 
nated centres of inflammation and suppuration wherever if The 
importance, therefore, of avoi rd deste in the diseh: wounds 
eannot possibly be overrated in the prevention of pysemia and septicemia. 

ioe the conditions in a wound in the human subject are somewhat 
different from those obtained in experimenting on animals, yet the analogy 
is close enough to justify us in applying the results obtained to surgical 
practice, A recent wound with decomposing discharges, or a deep cavity 
with pent-up putrid pus in it, are conditions essentially similar to those 
pee by injecting a syringeful of a putrid fluid beneath the skin of an 
animal. 

Causes or SerrioaMiA anv Pyaaa.\—Simple septic poisoning may 
occur whenever a sufficient quantity of decomposing blood, serum, or pus is 
collected in a wound or cavity of the body. tion, as before pointed 
out, will occur in such collections of fluid under all ordinary conditions to 
which a patient is exposed either in hospital or private practice. Septic 
poisoning affects a patient debilitated by want of proper food and bad hy- 

‘ienic conditions more severely than one placed under better circumstances, 

ut beyond this the surroundings of the patient exercise but little influence 
on its occurrence. The causes of the process are to be looked for in the 
wound itself, and septic poisoning may always be prevented by efficient 
drainage and antiseptic treatment. 

‘The genuine infective processes, septic infection and pywmia, will, on the 
other hand, rarely develop in spite of the presence of pare matter in 
the wound, except when the patient is placed under unfavorable hygienic 
conditions. The experiments already described, in which ie in: 
and pyxmia have been artificially induced by the injection of putrid fluids 

the skin of an animal show that the presence of decomposing matter 
is an important clement in the causation of these diseases, ‘Clinicaf experi- 
ence has fully confirm: is fact. Pywmia bas been practically banished 
from many hospitals, chiedl inenta 
cause of death, merely b: 
wounds—ventilati ubic 
tient being unchanged. 
hygiene has been equally 

e Surgeons have not 

These diseases are 
after oj \jur 
strength, and to induce ai the system, such as constant 
want of fresh air, overer or in sleeping apartments, abuse 
of alcohol, and insu: Of all these causes, overcrowd- 
ing is undoubtedly t! the most fatal; more particularly 
is overcrowding of patien uri ny are suffering from suppurating 
wounds, That py:emia is the result of the faulty hygienic conditions just 


) Soo, also, Chapters I. ., and “ Hospitalizm and the Causes of Death after 
Operation.” Longmans, 2 
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mary inflammation which has reached the stage of suppuration, and the 

of the pus in! ite bleed 4 Gene TY han Somme 
us into -stream, or “ pul tion, 
been clearly proved that healthy freah pus may be injected freely tao 
Tslbedl irene without Ep ring i to ther affection known as” ies ‘The 
esa! eee Rae Sie into the i Seen biel 
specitic poison dev: in un! or decomposing pus. 
majority of cases in which ayes comee tn ier The sheoenatennt the 

, it occurs as a complication of wounds or injuries in which the dis- 
charges are in a state of putrefaction, this is not invariabl: case. Thus, 
in the disease known as acute necrosis of bone, pysemia sets in before 
Shelli ee ghana lh and when the pus is perfectly free 
from any signs of decomposition. i primary disease in this case is, how- 
ever, itself an infective process, and uot a simple inflammation. Simple 
healthy abscesses never give rise to pywmia till air has been admitted from 
without at the time they are opened or burst. Pysemia is pe Silene 
as & consequence of other specific suppurative inflammations; thus, we see 
boils, carbuneles, diffuse cellulitis, and phlegmonous erysipelas often precede 
and Lacie its ined! 5 F 

ia was formerly a very common cause of death after surgical opern- 
aaa and injuries, ly thw, implicating the eerie or ae 
‘The improved hygienic condition of most hospitals, and the introdu of 
antiseptics and drainage in the treatment of wounds have almost banished it 
from surgical practice, In properly constructed and well-regul sae 
and in private practice it is rarely met with except as a complication of case 
in which efficient antiseptic treatment ible, a8 in operations on the 
urinary Organs, or as a sequence of some specific inflammation, as 
wie hecrasis, or neath ed ote of the fauces. * 

mn some rare cases the sym) ms jortena i] 

are met with without an naPaaey seacnstioe being found. 1 Teel ome ons 
have been described as idiopathic or spontaneous pyemia, 

‘The nature of the poison and its made of entrance into the system will be 
discussed with the pathology of the disease. 

Pywmia is characterized expecinlly by two series of phenom LA 
posit train of Constitutional Symptoms attended by a state of great 

lepression of the powers of the system. 2. The formation of Abscesses, and 
the occurrence of diffuse inflammations in various parts of the body. The 
disease may be acute, subacute, or chronic, Most usually it is sul and 
often chronic, Whatever form it may assume, the symptoms are essen! 
the same, differing only in degree. 

Symptoms. invasion of the disease is as follows: During the period 
of apparently ordinary febrile disturbance, the patient is seized with a rigor, 
usually very severe and prolonged. ‘The rigor ea no 
that met with in the invasion of many other specific febrile affections 
except in ite severity. In some cases of pysemia the Fy bese 
but more frequently it recurs at irregular intervals of t four to 
forty-eight hours; and, as the disease becomes established, even twice or 
oftener in the day. A single rigor, although a very alarming 
may pass off without the development of the disease. The sul 
sweating is very profuse, the bedelothes being soaked with the 


tions. ig i 1 aril 
level in exact accordance with the development of oe ty 
panying diagrams (Figs. 355, 356), for which T am 
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who took them from patients of mine, will indicate this more clearly than 
any,description, Wunderlich observes that the rise of temperature in the 
first acceasion of pyiemic fever is greater in a shorter time than in any other 
disease, and that the fall is equally rapid with the rise, and sometimes more 
eo. But it does not, as a rule, reach the normal point, and usually ascends 
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in long before this is reached. In some cases, however, the temperature 
falls slightly below normal during the profuse sweating following a rigor, 
as sbown in the accompanying temperature charts. The rise in the tem- 
perature precedes the occurrence of the rigors ; and the approach of a rigor 
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loosened. If the shaft of a long bone has been implicated, the medullary 
canal contains gangrenous fat mixed with offensive pus; if the cancellous 
tissue has been o| up the are filled with a similar material, (See 
Osteomyelitis, vol. ii.) In the bones of the skull the diploé may be found 
infiltrated with 


ith pus. 
‘The Veins leading from the wound are in some enses perfectly healthy ; 
far more commonly, however, they are found to present marked evidences 
of disease. While exposing the vein by dissection it will usually be noticed 
that the areolar tissue in ite neighborhood is infiltrated with inflammatory 
products for a considerable distance from the wound, and occasionally the 
vessel may be surrounded here and there by pus. When the vein is exposed, 
it is seen to be distended, in parte dark purple, and in parts yellowish, as if 
filled with pus. On opening the vein its coats are found to be swollen and 
thickened, and its lumen filled with a thrombus in various stages of soften- 
ing and disintegration. This thrombus may extend for a great distance, as 
from the leg to the groin, its extremity sométimes projecting into the main 
trank, into which ihe affected vein enters. The ts of the 
thrombus may thus be carried on into the circulation as emboli, lodging in 
the lungs and giving rise to secondary abscesses. In some cases the source 
the secondary mischief may be recognized by the state of the veins. Thus 
in cases of osteomyelitis, the thrombosis of the main trunk may commence 
‘at the point at which the veins from the bone enter it. In a ease in which 
a patient died of ae after an amputation of the thigh in University 
College eas e veins leading from the stump were perfectly healthy, 
while those leading from a foul bed-sore were full of disintegrated clot. 

General Post-mortem Appearances.—The blood may be dark in color 
and imperfectly coagulated, ax in septicemia, but in the vast majority of 
cases presents no naked-eye abnormal ap} Nee. 

The Veins of distant parts are occasionally found to contain softening 
thrombi similar to those observed at the seat of infection, In the 110 cases 
of pywmia collected by the Committee of the Pathological Society this con- 
dition was observed in six. These enses are of great interest as indicating 
that the general infection of the blood may, in some cases at least, be an 
im} t factor in causing thrombosis at the original scat of infection. 

mdary Centres of Taflammation occurred in the following order of 


frequency in the 110 cases reported in the Transactions of the see eat 


Society of London, 1879. The table is divided into two columns, A and B, 
A showing the frequency with which the secondary inflammation was limited 
to one organ or tissue, and B, the number of cases in which the special part 
was affected in combination with others. 


3 


‘Totwl. 
0 i ag a 20 
Subcutaneous and intermuscular areolar tissue, 2 
Muscles, . . Phe . t, 
Bruives and other subeutaneous injuries, 

us nembrancs,. . 

Lung, Eh 
Liver, >. 

Base se 
Kidneys, | 
Brain, . . < 
Heart, substance of, 
Endocardium, . 
Parotid gland, 


ey 
connor HBavcek 


eer eat t-tot Serer rt) 


‘The cases of inflammation of serous membranes do not include those in 
which the mischief was merely secondary to abscesses in the organs they 
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cover, The relative frequency of the affection of the different 
was as follows: pleurisy, 4; meningitis, 3; itis, 2; peritonitis, 

‘The Heart is frequently the seat of small extravasations, which may be 
found either beneath the pericardial or endocardial lining, or in the muscular 
substance itself. Sometimes, though not very often, are. 
situated either in the wall or in papillary muscles; these are 
anal! collections of puriform matter, rarely much larger than a pea, : 
often surrounded by a zone of congestion or hemorr! The muscular 
substance is flabby, and the lining membrane of both the heart and aorta 
is aly more or less deeply stained by imbibition of the matter 
of the blood. Pericarditis may occur independently or in with 
metastatic abscesses in the heart, or may be secondary to the inflammation 
of the pleura, Occasionally diffuse acute inflammation of the muscular 
structure of the heart is found, without any distinct abseess having been 


ed. 
‘The Lungs are much ted, especially at the ior bases, where 
the tissue is friable; aqme thie ae ie passes toa pneumonia, 
The most important condition present in these cases is the existence 
metastatic which may vary much in number and size. These are 
commonly found scattered over the surface, and are most common in the 
upper part of the lower lobes, and the interlobular flesure. Their 
is tainted by induration and a slight elevation, to be felt on the 
hand over the surface of the lung. It occasionally hay that all 
of development of the “secondary abacesses” may be ol in the same 
lung. ated i" is ae the pee eae A a — 
artery havi obliterated an embolus, the ige-sha| portion | 
its supplies becomes Diane cogonged with blood by regurgitation 
from the surrounding parts; the walls of the vessels soften and hemorrhage 
into the lung-tissue and air-vesicles takes place, The portion of the lung- 
tissne then presents the ordinary appearance of so-called pacer ® 
oo nas ae ‘on section, ik maa airless, aun Dre — 
wn readily on pressure. The consolidated portion is spokemof asm 
orgie infret If this were due to the lodgement of an 
embolus, the extravasated blood and the tissues w! have been 
their blood-supply, would be gradually absorbed, leaving a de; cicatrix: 
in the lung-tissue. In pywmia, however, the embolus is infective and 
intensely irritating ; consequently the vessel in which it is dodged 
and the mischief extending to the surrounding tissues, the i 
softens and breaks down. The products of this process away: 
the surrounding lung-tissue cause inflammation, with exudation 
vesicles identical in its pathological appearances with ordinary croupous 
pneumonia, Occasionally all t conditions may be recognized in one 
infarct. On making # section through ita gray or yellowish fluid may be 
seen in the centre; it is not pus, being produced by gangrenous 
the central parts of the infarct. Round this is a zone of pulmon: 
then follows a paler solid area, having the ordinary appearances imon} 
consolidation, and round this again a zone of hyperswmia, in wi ben veai- 
cles still contain air. As the area of softening extends, the 
a true abscess, containing pus mixed with the débris of the tissues of | 
and the wedge-shaped form is then lost. The size of these ab 
reatly, from lees than that of a pea to two or three inches 
Be ake which accompanies, and in most cases results the fo 
tion of the abscesses is often very severe. The bem surface is 
covered with patches of inflammatory lymph, whilst quantities o 
colored turbid fluid are usually collected in the pleural sac. 








ORGANISMS IN PYMMIA, 919 


ways. In many eases an onhealthy diffuse inflammation 

from the wound in the areolar tissue surrounding the vein. 

lebitis leads to inflammation of the coats of the vessel, followed 

by ion of the contained blood. The clot becoming impregnated 

with the epee of the unhealthy inflammation, softens and becomes dis- 

integral In other cases the thrombus forms in the vein either in conse- 

uence of its having been divided and ligatured, or from death of the 

one from which it derives its blood, as in necrosis of bone. If under 

these circumstances the distal end of the thrombus becomes exposed to 

ie matter, as in a foul wound, the clot decomposes and disintegrates. 

presence of the decomposing clot causes inflammation of the yein, and 

an extension of the thrombus; the new clot, in its turn, decom; and 

thus the extends up the vein almost indefinitely, In whichever way 

the soning throm takes place, it may continue to extend till it reaches 

8 point at which the affected vestel joins another large trank, when the soft- 

ened ments may be washed on into the circulation, and cause the effects 

ibed wherever they lodge. 

Th some rare cases the cavity of a foul abscess may open directly into a 
ca vein by ulceration of the wall. 

those cases in which decomposing discharges are pent up in a deep 


Pig. 150.—Microooeel, plugging a small branching arteriole in the muscular fibre of the 
honrt. ‘The tiesuos round are infiltrated with inflammatory exudation. (Koob.) 


wound, the conditions are esse: logous to those which exist when 
putrid fluids are injected ‘in Koch's experiments, 
The explanation of the ia may therefore be fairly sought 
in the experimental ly been described. e 
played by the m pen to dispute, but the opinion 
stendily t inl part in the causation 
the disease, hat in process is developed in 
which « specific poison e i it i 
To ears cases, in whi 4 
is possible to explain all t 
a putrid clot enter the bl 
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with in actual practice distinct from each other. In most eases of pyzemia 
patient afters at the same time more or less severely from septic 
early blood-staining, the soft and swollen spleen, the sul 
and the other characteristic signs of that condition form prominent 
‘ut the post-mortem examination. In other eases, with the exception 
‘of an unhealthy wound, a softening thrombus in the yein, and some soften- 
ing infarcts in the lungs, the post-mortem appearances may be those of a 
healthy body. Between these extremes every variety may be met with It 
is this that has led some Surgeons to the conclusion that septicemia and 
pywmia are mere modifications of 4 single process. 
prognosis in pysmia is always bad. The disease is 
to life, to health, and to limb. When active acute pyzemia has 
set in, recovery rarely, if ever, takes place, the patient usually oying 
the fourth and the twelfth days, One or two rigors may oceur, a 
yet the patient may recover. Each repetition of the attack adds to the 
wity of theease. In fact, the danger and the rapidity of the fatal termina~ 
ion ay ee case will, ccteris paribus, depen on the frequency of the 
rigors their severity, 

When the pywemic attack is from the first subacute or chronic, it may be 
reoovered from, usually after prolonged illness, the formation of numerous 
i i abscesses, and great and continued disturbance of the general 

Tn these less active and acute forms of Prams, the joints are liable to 
special implication, more particularly the knee and elbow. Destructive 
suppuration may be set up in it, and loss or permanent impairment of utility 

limb will be the inevitable result. 

DiaGrosrs.—The diagnosis of pywemia requires to be made: 1, from 
ordinary pai Fever, the Inflammatory Fever which accompanies 
Wounds and Injuries, and Typhoid Fever; 2, from Ague; 3, from Rhen- 
matism; 4, from Septicemia, 

1. The from ordinary Surgical Inflammatory Fever and 
Zepela Fever is usually sufficiently easy, the course of these fevers being 
unbroken by severe rigors, by sudden fluctuations of temperature, or by 
sweats, These symptoms, which are characteristic of rysemia, do not occur 
in thee other forms of febrile disturbance. An ordinary fever may be 
ushered in bya rigor; but this is seldom so intense as that which marks 
pymia, and certainly does not recur during the attack. The temperature 

in ordinary fevers is more uniform. It is not marked by those sudden 
‘cc ag followed by equally rapid declines, that are 90 characteristic 

emia. 

From Ague the diagnosis would not be easy in the earlier stages, if the 
patient had been een oe malarial influences, and was at the same time 
suffering from surgical fever resulting from a wound, as then the character- 
istic feature of intermittent fever, the prolonged perind of normal tempera- 
ture between the rigors, will b Thus in a person injured whilst 
living in a malarial country, there be much doubt as to the nature of 
the attack ; but in large towns, the ge bsence of ague and the obvious 
surgical cause of the pys diagnosis more easy. In the 
Jater stages, the signs r inflammation and suppuration, the 

y visceral and all tend to clear up the 
i hould be made of the temperature 
ks in ague will be very apparent 


ike the diagnosis of pyzemia, provided 
toms have been well and strongly 
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marked. But if these have been somewhat obscure, and if the 
articular implication be early developed, then it may certainly be | 

fe ae tos fries disease with enti the patient niet But, 
inde lently o! recurrent rigor, great prostration, the early super 
mete of ace symptoms, the development of the visceral absotsses, 
areolar suppuration, and of patches of erratic erysipelas, will establish the 
true nature of the disease. Moreover, the temperature of rheumatic fever 
does not show the extraordinary variations seen in pywmis, and the: 

in rheomatism is continuous, and not merely the sequence of a rigor. | 
pysupia the tongue is usually dry, and perhaps brown, and never presents 
te creamy white fur characteristic of rheumatiam. ‘The smell of the patient 
is sweet or “saccharine” in pyemia, while in rheumatism it is sour; in either 
“Mt Grom Beptis Fetaning and Sept Tntotion & in not nlmayn gael 

4. From Septic Poi it is not always 
to make the diagnosis. In fact, as before stated, pyemia is in the . 
iy aoe a ie ae die aia ae etl -change, auch 
the acute sym) ¢ single rigor, the m: j 
as the ideerlo inp the ds sees acd the early Sneenaibilicy and the absence 
of secondary inflammations, may serve to distinguish the nature of the ense; 
but in many cases the diagnosis is almost impossible during life. 

TrearwENt.—The Preventive Treatment is Local and General. 

‘The Local Preventive Treatment consists in preventing the accumulation 
of Seout posing discharges in the cavities of wounds or abscesses. ‘This is 
effccted, first, by properly draining the cavity in such s way that an aecu- 
mulation of decomposnble matter is impossible; and, secondly, by 
antiseptic agents in the dressing in such a way as to prevent even h 
trace of putrefactive change in the discharges. It is evident that ia many 
operations about the throat, rectum, and genito-urinary organs these prin- 
ciples cannot be fully carried out. In certain specific inflammations, ax in 
infective endocarditis, or acute necrosis of bone, the inflammatory 
possess infective properties independently of any contamination the 
external air; and if they enter the blood-stream they may give 
holism of distant parts with softening of the infarcts and suppuration | 
them. Pywmia cannot, therefore, be entirely banished from su: prac 
tice, but it can be limited to a few exceptional cases. The ex: of all 
Surgeons who have adopted the antiseptic treatment of wounds, has shown 
beyond « doubt ae in all such pd te amp ate ee poke is 
recent compoun ctures, removal of tumors, and the ti is 
[ea gen and that it can and should be entirely excluded, even from 


ital practice. 

“the General Means for the Prevention of Pywmia consist in a scrupulous 
attention to those hygienic measures which have been deacribed in the: 
chapters of this work ; and above all to a careful avoidance of 
Overcrowding is, however, a relative term; if, as must often happen im 
military practice, efficient antiseptic treatment is impossible, pyemin is 
tain to break out though but asmall number of pati jin 
a limited area; on the other hand, if decomposition of the discharges can 

revented, a larger number may he treated in the same space without danger. 

0 wise Surgeon would, however, on this account ne the well: i 
Jaws as to cubic space, free ventilation, and gen cleanliness, | 
solely on antiseptics to prevent contamination of the air. It hag. 
been pointed out in the early chapters of this work, that although 
discharges are the most dangerous and most powerfull source of contamina 
tion of the atmosphere of « surgical ward, the jucts of respiration, aud. 
the accumulation of excreta, will alone so vitiate the air as to impair the 





TREATMENT OF PY#MIA. 
health and lower the vitality of those that breathe it; and thus delay the 


of wounds and favor the development of infective diseases, 

A ‘Treatment of pywmia can scarcely be said to exist. It doubt- 
‘less happens that ee occasionally x from this disease, even after 
the formation of diffuse abscesses; but such a result must be looked upon 
asa Baber exeeption to its commonly fatal termination, rather than as the 
result ap special mode of treatment. The only treatment that holds out 
any hope of success, appears to me to be the stimulating and tonic one, con- 
sisting of alcoholic stimulants, tonics, and liquid nourishment; in fact, that 
treatment which is usually adopted in low fevers and unhealthy inflamma- 
tions. I have certainly seen service done in some cazes, and indeed recovery 
follow the administration of large doses of quinine; five grains being Fine 
every third or fourth hour, with the best effect. Among many others, I may 
mention a very serious case of pywmia following amputation of the arm, an 
gecompanied not only by all the symptoms of that disease in a very marked 
degree but by pleuritic effusion, swelling and tenderness over oné hip, and 

hemorrhage from the stump, which recovered under the tonic and 
stimulating plan of ‘treatment. The quinine appears to check the rigors 
and to reduce the temperature, In some case# I have administered the 
chlorate of he trashy (3 to giv in the day), in addition to the quinine 
and wine, with apparent ot If the depression be very great, carbonate 


of ammonia in five or even ten grain doses may be given; such Buid nour- 
ishment as the patient will take, a liberal allowance of alcohol, wine, or 
+ being also udministered. In addition to this medicinal treatment, 
igienic measures must be put in force. The patient should throughout be 
in an airy and well-ventilated apartment, and all hygienic rales 

Lon ee Ily attended to, 


form, they must be freely opened. This should be done with 
antiseptic precautions, as the pus in the secondary abscesses is not in a state 
of putrefaction, and the patient's condition will be greatly aggravated if it 
be allowed to decompose. In cases arising as the consequence of septic 
‘osteomyelitis following amputations or compound fractures, removal of the 
limb at the next joint above the affected bone has been recommended and. 
successfully practised by Sir J. Fayrer, even after one or more well-marked 
rigors. 


f convalescence take place, the patient will slowly recover. The rigors 
and sweats will gradually become less frequent; the appetite will improve ; 
the countenance will lose its anxious expression, and the skin its unhealthy 
hue. But strength returns slowly. The disease may assume a relapsing 
character. Great caution, therefore, is necessary before a patient can be 
pronounced safe. Even after recovery he will continue pale and wasted ; 
en is lost; nutrition is impaired; and at a more remote period some 
oer of disense, a3 phthisis or albuminuria, may prove fatal. Thesé 
evils are best prevented by « course of sulphureous mineral water, followed 
by a long sea-voyage. . 
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always and essentially malignant, and others 

usm cysts, ae many others that are 
‘onditions, on a truly 

‘of an intermediate group that may 


Henign Tumors are strictly local in their 

vted with any constitutional or hereditary 

» vy less completely the normal textures of 

1) enee are very commonly, though not per- 

raved homologous, They usually, igh not 

ure or less distinctly circumscribed, being 

‘owe capsule of connective tissue, and have no 

| }oring structures in their own growth; any change 
pUguous parts consists simply in displacement or 

ol pressure. They are usually single, but not unfre- 

» oping either simultaneously or successively; but if in 
oul any connection with ing growths, Tf removed 

» io not return; but if left to the ordinary processes of 
+ attain & great size, remain stationary, and, at Inst, atrophy, 


ally oh Boxy Tumors differ widely from those just described, 
+ be considered as simply local diseases; if local in the first 

ley have a tendency rapidly to affect the constitution, and to 
\emeelves in distant parts of the body. They are usually char- 

| by extreme vegetative luxuriance, but ee somewhat low vitality, 

» soe t early decay; the peripheral parts being usually in a state of 

_ seowth, while the central are undergoing fatty degeneration, ulcera- 
|» gangrene. They represent an extreme departure from the ordinary 
‘teu of the part; and, when once formed in an organ or tissue, they 
velop by an inherent force of their own, irrespectively of nelghboeing 
jor, producing masses which differ in structure and ice from any- 
))ine vbseeved in the normal condition of the tissues in which they grow; 
nl hence they are called heterologous, This term, however, cannot be con- 
dered strictly accurate; inasmuch as the microscopic elements of which the 
wmisisses are com) have their several analogues in the normal structures 
of the body. But though the individual constituents of the tumor may be 
normal, their tion and mode of arrangement are totally abnormal, 
and differ from ‘thing met with in a healthy state of the tissues. The 
which may either be infiltrated in the tissues, or localized, increases 
aeeely in size. As it increases in size, it tends to implicate the neighboring 
‘structures in its own growth, and to affect distant parts through the mediuin 
of the lymphatics or the blood. If removed by operation it has a great 
tendency to return in its original site or elsewhere, though it does not neces- 
sarily do so. If left to run its course, a malignant tumor will inevitably 
‘soften, necrose, and ulcerate, often with much pain, profuse hemorrhage, and 
the induction of a peculiar state of cachexy, which speedily terminates in 


death. 
The following may be looked upon as the principal charueteristios of a 


1, The tumor, whether arising spontaneously or as the result of external 
er occurring in an individual in whom there has existed 
a hereditary tendency to similar or to allied disease, or in one whose pro- 
genitors have never evinced any tendency to similar affections, is invariably 
at first small, and is usually dedined, with a distinct outline. 
2. There is a constant tendency to extension of the disease by local infil- 
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‘tendency to recur after removal, and thus to run as it were a locally mali 
‘nant course, are usually very rapid in their growth and development, Tudeed 
great rapidity en may usually be looked upon as evidence eithor of 
malignaney, or of liability to speedy recurrence extirpation. In some 
cases, after removals, the tendency to recurrence appears to wear 
‘out, and the patient eventually overcomes the disease. But in other instances 
this fortunate result does not occur. Where tumors of any kind recur after 
removal, it will often be found that the secondary differs in some respects 
the primary growth. ‘Thus it may be found to be softer, more vascular, 
and more diffused. In microscopical structure, it may be found to present 
ne of greater activity of growth, and to depart more widely from the 
normal type. 
ager wakes the important observation that tumors, apparently similar in 
structure, may run very different courses in different individuals, in some 
being in every way innocent, and in others malignant. Thus a tumor, com- 
anetl purely of seeeecal cells, may in one case show no tendency to 
recur after removal, or to affect distant parts; whilst in another it may not 
only infiltrate surrounding tissues, but give rise to secondary growths in 
internal organs. Paget makes also the very interesting practical remark, 
which agrees entirely with the result of my own observation, that the children 
of cancerous parents may be the subjects of tumors not carcinomatous in 
structure, but closely resembling such growths in the rapidity of their 
progress, their liability to ulcerate and to bleed, and their great disposition 
“atte after removal. * : reef at Y 
e term Semi-malignant may be employed to include those growths 
whieh oceupy the doubtful position indicated above: it must, however, be 
distinctly understood that this term cannot be employed in any very definite 
sense. 
Tunocent and maligngnt tumors are occasionally met with in the same 
ferent’kinds of growth even occurring in one individual, 


panes four or five di 

have seen in one patient 4 scirrhous breast, enchondromatous tumor of the 

en wn atheromatous cyst on the back, with scrofulous glands in the neck. 
ew formations of different types ay be found even in the same mass ; 


thus, encephaloid cancer and spindle-celled sarcoma have been found together 
in the testis. This, however, must not be taken as any evidence of the 
possibility of the conversion of one into the other, but rather as the result 
of « departure in different directions from the normal mode of growth. 
‘There is indeed no proof that a non-malignant can be converted in any cir- 
cumstances into a malignant tumor of a different type; a fibrous tumor may 
take on rapid growth and assume the characters of a malignant sarcoma, at 
last destroying the patient, but there is no evidence that it can ever be 
intoa cancer. A malignant tumor may, however, Hie on the 
a non-maligoant growth that has been removed: thus I have seen a 
scirrhous nodule grow in the cicatrix left after the removal of « cystic sar- 
coms of the breast. 
i of tumors, others are met with, of a constitu- 
as those that oceur in connection with 
7 looked upon in this country 
flammation than as tumors. 

A classification founded upon an anatomical basis not only enables the 
observer to comprehend the preci h any particular growth 
under observation bears to ) but it leads him to trace 
the origin of the new fi a fr 
in which it occurs, thus f 
etiology of the disease. Tum 
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Socoseing 44 thepipresealis ter or less deviation from the 
dition of the tissues from which they spring. These 4 
relative; and it is only to instances at extreme ends of 
fo mind tint Virdows' lew Wea ool erent ie get eee 
mind that Virchow’s’ law ho! even, most n 
wehs; this law states that “the same ty] atomical r : 
new formations a8 are found in the y generally 95 
denies the possibility of the occurrence of a true lasia, 7 
ence of specific elements in new formations, differing from any normal cells 
in the body. The more heterologous the grarrts—sbae is, the greater the 
re from the normal structure of the part in which it occurs—the 
more malignant, a8 a rule, will be its action upon the system generally; 
whilst the reverse, with some exceptions, is true of hi 
In classifying tumors according to their anatomical structure, they are 
divided primarily into four chiet’ groups: First, those com of one of 
the forms of connective tissue; secondly, those composed of i 
one of the higher tissues of the body; thirdly, those composed of 
tisine, either pure or Gersloping into connective tissue; and, fourthly, those 
in reeetgn ium forms the essential part of the growth. Cystic tumors 
are cl by themselves, forming a fifth group. 
General of Tissues.—Before proceedi 
the individual growths, which are thus grouped i 
to describe briefly the casential features presented by the 
which the types of some of the classes are founded, 
First as to connective tissue: This exists throughout the body, i 
however, many varieties of form adapted to the special functions of oa 
particular in which it appears. It consists essentially of an 0 


substance, rraieneben: hyaline or fibrillated, in which are em! de 

having an oval, caudate, fusiform, or branched form, and asually presenting 

a distinct central nucleus and nucleolus. In addition to these, in 

areolar tissue, wandering colls, with ameboid movements, are 7 pres 

ent. These are zogariiad ‘as white corpuscles, which have ee 
various 


vessels. The fixed conneetive-tissue-corpuscle was looked upon a 

and his followers as the starting-point from which are derived 

cell-structures, entering into the formation of all tumors. Other 

have believed that connective-tissue tumors might arise by the and 

development of leucocytes which have mig: into the ee 

the present time, whatever part may be ascribed to leucocytes in 

tion of new tissue as a consequence of inflammation, they are not suppesed 

to take any share in the geowth of tumors of the connectiye-tissue type. — 

The following are the chief forms of connective tissue: 

adipose tissue, white fibrous tissue, yellow elastic tissue, bone, and. 

Mucous tissue must also be included under the same type. It is met 

in the Whartonian jelly of the umbilical cord and in the adult only 

“ae humor Pe e aye iemala ea. ates 
¢ simplest form of embryonic tissue is composed of small 

about the = of white blood-corpuscles, connected with: pe 

small quantity of homogeneous intercellular substance. The cell oon 

merely of a small mass of protoplasm with a nucleus in the centre, 

Rally, somewhat, dufioalt to dating ulsbs The vessels in such 

abundant and extremely thin-walled, like those of granulations. 

fications in this tissue observable in tumors are seen both in the coll \ 

the intercellular substance, The cella may be of size, almo 


bling cella; they may be spindle-shi oval, re 
intercellular substance may be small in quantity and amnbeplaote rit may 
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‘be increased in amount without apparent change in its nature. The most 
1 tion is a development of fibrous tissue between the cells. 
—— be remembered, however, that, in tumors classified under the type 
of embryonic tissue, with very rare exceptions, a recognizable intercellul 
’ either us or fibrous, extends between the individual 
cells, and this serves as an important point of distinction between some modi- 
fications of embryonic tissue and epithelium. 
composed of cells united together by a homogeneous material 
or cement, which is not sufficient in quantity to be recognizable under ordi- 
nary circumstances, No vessels ever penetrate amongst the cells, nor do the 
fibres of the surrounding or subjacent connective tissue extend between the 
individual elements, Gansequent , if, on washing & microscopic section 80 
‘as to remove the cells, a reticulate fibrous stroma is seen forming spaces in 
which si cells have lnin, the tissue is not epithelial, It will be seen 
hereafter that some forms of tumor, composed of one of the modifications of 
embryonic tissue, may so closely resemble Gere growths that it is only 
carefully observing a specimen that the distinction can be made, 
thelium cells vary much in shape and size, and their outline is sharply 
defined. They possess usually one nucleus, cometimes two, with one or more 
highly refracting nucleoli. The nucleus is frequently eccentric, The form 
eae met with in a primary tumor is always similar to that normal 
part in which the tumor ia growing; thus in the skin it is equamous, 
in the intestines columnar, and in glands it is spheroidal. In secondary 
tumors, the type of epithelium corresponds to that of the primary growth. 
Primary tumors Genel} epacieling, never originate except in connection 
with parts in which epithelial cells are normally present. This fact has led 
to another classification, according to the origin of the part in which the 
tumor grows, from one or other of the three layers into which the blastoderm 
divides in the first stages of development. Seon the superficial layer or 
iblast are developed the central neryous system, the organs of sense and 
@ cuticular covering of the body, and the glands of the skin; from the 
lower layer or hypoblast arise the epithelial lining of the air, 
and of the alimentary canal, with the epithelial lining of Acts peng 
into it, and the special epithelium of the glands themselves. The rest 
the body arises from the middle layer or mesoblast. It is supposed that, 
after this early differentiation of the embryonic cella, the tissues which 
belong to one layer can never be developed from the cells of another. 
Thus tumors, such as cancers, in which epithelium forms the active and 
exential element, can never develop ie warily in those which arise 
from the mesoblast. Tumors have, therefore, been classified as epiblastic, 
mesoblastic, and hypoblastic, but the distinction is of little practical im~ 
068. 


‘The following classification may be adopted as possessi 
ence, and, at the same time, presenting, as far as possi 
eae. S ’ 

L ce i¢ Tumors generally. 

TL. Tumors composed of one of the modifications of fully developed Con- 
nective Tissue, 

a, Fat—Lipoma, 


ing clinical conveni- 
bie, fan anatomical 


FOL. £.—50 
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TIL Tumors which resemble in structure more or less perfectly one of the 
more Complex Tissues of the body. 
a Myoma. 
6, Nerve—True Neuroma, 
¢. Bloodvessels—Angioma, Nievus. 
d, Lymphatic Ppescdmet de bl Lymphatic Nevus. 
e. Lymphatic Glands—Lymphadenoma, 
J. Papille of Skin or Macous Membrane—Papilloma. 
fe ing Glands—Adenoma. 
Iv. itmors composed of Tissue which is Lies Embryonic, or is 
showing come signs of a tendency to develop into adult tissue of the Connec- 


tive 
De cocnata—Thies are subdivided chiefly according to the shape and 
size of the cells of which they are composed; thus, round-celled, oval- 
yume compre of Celle of nn Epithelial Ty in spaces 
. ‘Tamors com, 0 of an i arran; 
in @ stroma consisting of more or less partes aavaleeat rie o 
ne or true Cancers—Scirrhus, Encephaloid, and Epi- 
thelioma. 

Erro.ocy or Tvemors.—In the great majority of cases we have not the 
remotest idea of the causes which have led to the growth of the tumor. 
Hereditary tendency has a marked influence in the growth of ri 
more especially of malignant growths, The cancers are certainly 
in a large tion of cases; in simple tumors hereditary ten: is lees 
marked, but is oceasionally to be traced. Local irritation or 
injury is undoubtedly the determining cause of the growth of the tumor in 
a certain proportion of cases. The clots of this cause also are 


in malignant growths. The Prepac however, in which such # * 


be traced is very small, varying, according to different authors, from 14 to7 
percent. Cohnheim has suggested the hypothesis that some tumors may 
arise from the minute portions of embryonic tissue which have an 
undeveloped state amongst the mature tissues; but there is little defin 
evidence to support the theory. P 


L—CYsTIC TUMORS, 

A is defined us a cavity of new formation, or resulting from the ab- 
normal distention of « natural space, surrounded by a more or less distinet 
wall, and filled with fluid orsemi-solid matter. ‘The wall ofa eyst is lined by 
epithelium or endothelium, or has no definite lining, according to ite origin, 

accurate classification of cysts is difficult, because conditions which are 
thologically similar are clinically spoken of as cysts in some parts of the 
ody and not in others. The method usually Ba is that in which they 
are divided according to their mode of origin, as follows: = wre 
1, Cysts arising from the distention of preéxisting spaces. 
2. Cysts of new formation. 


vided with excretory ducts, as, for instanee, 
attain a considerable size in these circumstances. ly sp 
synovitis, with “dropsy of the joint,” hydrocele of the tunica 
spina bifida, should be included in this’ class, but clinically 
are never spoken of as cysts. A form of exudation-cyst Is 50 
with in connection with serous and synovial membranes which arises 
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hernial oer ea of the membrane with subsequent constriction and 
mn of the neck of Ne ai so that a — wey formed, 
‘Some of the cysts met with in the popliteal space, and those ed in con- 
nection with sheaths of tendons, or are supposed to be formed 
in this way. Similar cysts are occasionally met in one of the situations 
of abdominal hernia, which are evidently formed by the constriction and 
it of the neck of the sac of the peritoneum, with subsequent exu- 
dation into the closed cavity. 

Tn cysts formed in connection with synovial membranes or bursw, opaque, 
white, or yellowish bodies, resembling melon-seeds in size and form, are not 
paatroattendy met with. Sometimes these are attached to the cyst-wall by a 
narrow pedicle, but more often they are free. They are supposed to arise in 
three ways: first, as an outgrowth from the srewalli secondly, by chan 
taking place in extrayasated blood ; and lastly, from a fibrinous exudation 
from the wall of the cyst. The presence of blood-erystals, which has been 
recognized in some cases, proves that they occasionally arise in the second 
way. The symptoms and treatment of these affections are described with 
diseases of bursie (see vol. ii.). 

One form of eystic disease of the ovary may be placed under this head, as 
it arises from dilatation of the Graafian follicles. The cysts are usually 
numerous, bat do not individually reach any very great size. They contain 
a serous fluid, and ova have been recognized within them, thus proving their 

cysts arise from an obstruction to the escape of some 
natural secretion, in consequence of which the acini, or tubules, of the gland 
become expanded, or the duct becomes dilated to such an extent ms to form 
‘a distinct cyst. The process by which the cyst is formed is not one of simple 
dilatation ; it is accompanied by a new growth of fibroid tissue, resulting 
from the irritation caused by the tension of the retained secretion, so that in 
almost all cases the wall of the fully developed cyst is many times thicker 
than the structure from which it originated. If the eyst springs from a duct, 
the walls of which contain involuntary muscular fibre, this will be found to 
have en the new tissue being purely fibrous. The cyst-wall is lined 
with epitheliam of the same character as that naturally lining the cavity 
from which it has originated. The contents may still resemble the natural 
secretion, but more commonly they are altered by degeneration and inspis- 
sation, or by exudation from the of the cyst. 

Retention-cysts may be divide three groupe: (a) Atheromatous 
cysts; (8) Mu from the dilation of large ducts, 

‘he first two groups llicular cysts,” 

(a) The Atheromatous Cy: r rising in connection with the hair 
‘or sebaceous follicles of t! Fi ie minor forme of obstruction to the 
duets of the sebaceous fo! i 


ted upon the scalp, face, neck, or 

back. iT s cur elsewhere—thus I have removed a 

ay ; rm, and others from the labia 

and groin. the u that of a pin’s head to an 

orange; the smallest occur on the ey: he largest on the shoulders and 

scalp. They have been met with the palmar aspect of the fingers, a 

situation in which hairs and sebaceous follicles are usually absent. Their 

they can arise from sweat glands. 

matous cysts are often ver; merous, especially about the bead, 

where as many as thirty or forty may be met with at the same time. Most 

frequently they form in women about the middle period of life: they are 
smooth, round, or oval, movable under the integument, either semi-fuch 
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or elastic, h sometimes solid to the touch. In some parts where 
sebaceous follicles are large, as on the back, a small black point can 

be detected on the surfisce of the tumor, through which an aj 

found leading into its interior, and all the expulsion of 

sebaceous tumor consists of a cyst-wall and contents, The eyst-wall is: 
posed of dense, white, fibrous tissue, having t 
corpuscles scattered through it. It is connected to the surrounding: 

loose areolar tissue, containing yellow elastic fibres in some abundance. The 
thickness of the wall solani When the ile is situated on the hairy 
scalp it will always be found to be tough and thick, while in all other situ 
Babe it is Cae inner, Nee baragpeestate ents ae we eae 
the wall, a ‘er of neti win cel 

resembling the deeper nyemeatanele 4 Se further from the wall these 
assume a distinctly uamous form; then they become filled with fat 

ules, and finally bi down into a fatty granular mass (Fig. 361). 


Fig. 360,—Contonte of Atheromatous Cyrt Pig. X61.—Wall of Athoromatons Cyst 
(404 diam.), (185 lato.) 
a, Epithelial! cells undergoing various degrees au. Epithelial lining, the superficial 
of fatty degeneration, colle swollen and fatty. 
4. The same with osleareous degeneration, , a’, A fake of fitty colts peeling off, 
¢ Crystals of eholesterine. ‘bb, Fibrous caprate, 
a. Oleonginour and fatty particlor. ¢. Surrounding connective thine, 


atheromatous mass forming the contents of the cyst ix composed of this 
débris. If examined when freshly removed from the tumor, it will 

to be soft, creamy, pultaceoug, or sometimes cheesy-looking, of 

white color. Sometimes in old cysts it becomes dry and lamin 

not unlike Parmesan cheese. In some cysts of old stand 

the contents may be semi-fluid, the more liquid parts being of 

blackish tint. ese Various contents are essentially con 

matter, mixed in various Popo with pithelial seal 

cholesterine (Fig. 360), Sometimes the cyst-wall is und 


septa towards the centre of the cyst, st rotreeeliag 
tie tiene between the acini of the follicle; tat true papil 
are never found in cysts due to obstruction of the excretory « 
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rapidly infiltrating and destroying the surrounding parts, bi 
peas Miata not Seaplleateds Ihave eat a cage in i 
was destroyed from a little below the vertex, to the root of the 
and from ear to ear transversely. The surface was covered with 
ulations, but there was no implication of the glands. Lileke states 
res Cra Resa beoagriaperiety the shernenaer into an epi- 
4 has taken place, the epithelium e cyst-wall 
growing in the tissues de It most nee after midd Tete 
Diagnosis —The only diseases with which these tumors can be confounded 
are abscesses and fatty growths. From an abscess an en 
tumor can be distinguished by its eure rowth, situation, 
and mobility, and the existence of the dil ice of the 
through which some of the contents can be squeezed, the mi exami- 
nation of which will serve to confirm the is, From fatty tumors these 
growths may be diagnosed by their firmer and more regular feel: and in ease 
of doubt, by the evacuation and examination of their contents 
the eysts may be lobulated go as closely to resemble a fatty tumor (Fig. 364). 
But even in’ these eases they may be distinguished by the Su 
on the edge of the tumor; if cystic it will remain fixed, and finger can 
be Sree through it; if a lipoma it will roll away, When this 
become epitheliomatous, its pH can be ascertained only from the | . 
The Treatment of a tumor of this kind consists simply removal, 
which it is never reproduced, unless a small portion of the ‘ha 
been left behind. So long as these tumors are small, and do not give rine to 
deformity or inconvenience, they may be left without surgical interference. 
But when large, and more particularly when they have become latamed tie 
should be removed. The method of operation will vary according to. 
situation and the thickness of their walls, When sil onthe where 


Fig. 364,—Targe Atheromatous Cyst from the Back, simulating Fatty Tumor, 
(Half the oataral size.) 


the cyst is dense and tough, the tumor may very readily be removed by 
transfixing it and the skin covering it with « sealpel, squ out the 
atheroma, and then seizing the cyst-wall with forceps and pulling it out. In 
this little operation there are two points that require attention: the base 
of the cyst should never be transfixed ; and, secondly, no attem - disweo- 
tion should be made: if either of these precautions be neglected, 
hemorrhage may ensue. No dressing is required after the 

a piece of dry absorbent or salicylic cotton-wool laid on 

will generally heal by the first intention, 

the sealp, a large number may be removed at one sitting; as, ho 

is always some danger of erysipelas following ne i 
is only prudent to select a favorable season of the year, 

the health he out of order. Erysipelas is the only danger to be appr 
it is especially apt to occur in elderly people of @ stout make and 
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t pee seated about Mis. ras beak Sank es limbs, the inal 
require dissected out, being thin and more Ancor 
skin} and pie} e co ane of former amnion, adherent y Peete 
jacent parts. care shou taken whol e 
‘wall is extirpated; the wound, which should be dressed light! pectily 


> Speedil 
heals. If, however, any portion of the wall be left, it should. be freely 
rubbed with nitrate of silver, lest a troublesome fistula remain, When the 
tumors are situated between the shoulders or on the back, and the patient is 
Uneilting tosubmit to an operation, I have sometimes easily and picceale 


them by opening up with a probe the small black orifice, which wi 
always be found Meattnge into them, squeezing out the contents of the cyst, and 
then ing in two or three silk threads, which, acting like a seton, have ex- 
cited the requisite amount of inflammation to bring abouts closure of the cyst. 

Ta some cases, in which, from the constitutional condition of the patient, 
or from prejudice on his part, the use of the knife is objectionable, these 
. may be removed by rubbing the skin in a linear manner with potassa 

or fuming nitric acid. When the slough so formed separates, the cyst 
comes away with it or may be squeezed out. 
horns and malignant ulcers that result from these growths may 
require excision. If, however, the ulceration be connected with the cranium 
by its base, or be very extensive, as in the ease depicted (Pig, 363), it will 
be safer to treat it by the application of the chloride of zinc, or by occasion- 
ally touching it with potassa fuga. 

& Mucous Cysts arise in mucous membranes in the same way as athero- 
matous cysts in the skin. Their walls are usually thin, and, as a consequence, 
they seldom reach any great size. Their contents usually consist of a turbid 
viscid fluid, and choleaterine is sometimes present. They are most com~ 
monly met with in the mouth, and occasionally in the tongue. They form 
one variety of ranula; and the so-called dropsy of the antrum is in most 
cases a mucous cyst developed within the ea: ‘They are also met with 
in the labia, arising from the glands of Bartholini, and Cowper's glands in 
the male are said occasionally to undergo a similar chan, They are beat 
treated by excising a piece of the wall and inserting a few threads of sill 
into the cavity. 

(y) Cysts arising from the dilatation of the ducts of glands are less com- 
mon. They are met with in the mamma from obstruction of the lacteal 
ducts, in the mouth as ranula from obstruction of Wharton's duct, and in 
the testicle, forming the so-called encysted hydrocele or spermatocele. Cysts 
of similar origin are also met with in the liver and kidney. The considera- 
tion of the symptoms and treatment of these cysts must be deferred to the 
ae ‘on the diseases of the organs in which they occur. 

If. Cysts ov New eRe aces of new formation may be divided 
into (a) Simple or serous cysts; (6) Humatoma or blood cyst; (¢) Cystic 
tumors, compound and proliferous cysts; (d) Cysts in tumors. 

(a) Simple or Serous Cysts may occur in any ay of the body, They 
are composed of a thin wall, lined with a flat endothelium, like that of 
serous or synovial membrane. Their contents are a slightly viscid serous 
fiuid. They are supposed to from effusion of fluid in the spaces of the 
areolar tissue; by the preesur he fluid the surrounding fibres are pressed 
together and thus form the membranous wall of the cyst, which subsequently 
becomes thickened by new growth of fibrous tissue. 

or accidental Burse this way over any bony prominence 
which is exposed to pressure and ‘jon; in fact, there is some reason to 
believe that all burs are thus formed, Whether this be the case or not, 
false burs, when once formed, are liable to the same diseases as those that 
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are usually assumed to be of normal development. The most mo and 
‘epabheniee false burea is that formed are ta projectin, Thea of the frst 
metatarsal bone which forms the condition known as a “bw ap naa 

It is probable that many of the tumors classed as “ganglia” are formed 
in the same way, especially those on the back of the as the 
tendons in that region do not possess a sheath sufficiently definite to alle 
of a hernial protrusion from it. 

‘The serous cysts met with in the neck do not belong to this class. ae 
are either congenital or formed by dilatation of preéxisting spaces as th 
burs abont the hyoid bone or larynx. 

() Heematoma or Blood-cyst.—Under this term have been included four 
ahs different jes ahiseeeited ‘iood 

1) true is is a contain! re dF 
if its contents are withdrawn by puncture, it rapidly fills paige 
have been recorded in which death from hemorr! has followed incisions 
made into them. They are most common about the neck, in close connec- 
tion with the sheaths of the vessels, or the parotid regions but they have 
been met with elsewhere, Their origin is very doubtful. Some, from 
multilocular form and direct communication with the veins, are sed to 
haye originated in nevi. In others the cyst is single, and has no connection 
with any distinct vessel; the blood seems in these to be furnished by an ex- 
tremely vascular cyst-wall, as in a ease recorded by Gay, The orate ot 
these is very doubtful. These sanguincous may sometimes resemble in 
general appearance encephaloid disease, A case of this kind was sent to 
me by Henry Bennet—a tumor of about the size of an orange, of nodulated 
appearance, existing in the leg of a woman below the knee, where it had 
been gradually increasing in size for about a couple of years. So was 
the resemblance to malignant disease ted by the tumor, that the fi 
had been condemned for amputation by some Surgeons who had previously 
‘secon the case; as, however, gee on examination, proved to be a san- 

uineous cyst, a8 its walls were thin and adherent, and as it ed 
Suaply into the ham to admit of ready removal, I reduced it by successive 
tappings, and then, laying it open, allowed it to granulate from the bottom, 
hen practicable, however, the cyst should slveysibe dissected out, 

(2) y cases have been described as sanguil or iota 
a a reece Mata cpa ene hist an oceidevel Lene aaa place, 
In these, unless the orrhage be very recent, the blood has 
changes in color from disintegration of the corp In some cases it is 
treacly from absorption of a part of the serum, * 

(3) The term hematoma is more commonly applied to eysts which haw 
their origin in an extravasation of blood, The changes that occur in extraya- 
sated blood have been already described (p. 308). In some cases, as is thers 
pointed out, absorption fails to take place. The extravasated blood 
the spaces of the areolar tissue, or fills a cavity formed by sul 
laceration. A deposit of fibrin first takes place, and su ny 
quence of the irritation caused by the tension of the fluid, an il 
capsule of fibrous tissue is formed round the extravasation. "The oor od 

* blood becomes altered in color from disintegration of the eorp 5 
finally the contents assume the appearance of more or less d 
serous fluid. The hematoma of the ear so tint met with as 
of violence during the game of football, when played to th 
rules, ia a cyst of this kind. Similar cysts are not uncommonly 
the ear of lunatics, and in these cases the cause is not #0 ev! 
seen a large hematoma on each ear of a lunatic. The contents c 
semi-solid coagulum. 
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vi feetal structures ; (c) Cysts formed by the inclusion of a blighted ovum 
wil a the dereloping bod body of the fustus ; Aho, ee of doubtful 
ES i inclusion of a portion of the 
opto twill be paee that in the ve mule 
germinal membrane or blastoderm di vid 
most superficial of these, or ealblaee is pare 
the aS the hairs and glands of the skin and baer 


he deepest layer, orb; lank, ae Se 
= ee and of iacallinsatery canal and the epitheli 


ands connected with it, while the rest of the body i 
idle layer or mesoblast. The blastoderm is at first 


Fig. 143.—Hond and neck of an adult, with diagrammatic fines, representing the altuation 
aud direction of tha branchial clefts. 1, 2 3, 4, frit, second, third, und fourth olefte; 
5, Snter-maxitiary clefts 6, fronto-orbital flesure; 7, nato-maxillary fitwure, 


of development it becomes folded on itself, and thus encloses the pede 
cavity ; the mouth and neck are developed from lateral processes, the 
branchial arches, which curve downwards iit th hs in the middle line, 
and between these branchial arches are fissures, the branchial elefts. The 
lateral parts of the face are developed in the same eae while the eee 
middle parts above the mouth arise from a descending process 

from the frontal region. By the coalescence of all these the beet 

are formed. It is in wally to be understood how in Ithis 

the epiblast may become included and remain embedded in praprhetec 

ing to the deeper layer. Should this happen, a closed cyst will be fo 

lined internally with the structures proper to the skin, and yet | 
unconnected with it. These have received the name of dermoid - 

are met with most commonly in the subcutaneous tissue in sitintio 
which their position can be explained by the process of inclusion 

scribed. ‘The accompanying diagram, from a paper by Cusset, well 

the lines in the face which correspond to the branchial clet 

meeting of the various processes from which the face is d 

fetus. It is in these lines that dermoid cysts are most commonly met 





found at the upper and outer 
tation in the cori 
may be wanting, the tumor 
the membranes of the brain, fact which it is important to remem! 
their removal. They have also been tet with at the] 
A nose; under the tongue in the floor of the 
sides of the hyoid Medes and in the line of the anterior border 
of the subcutaneous tissue they are very 
Tay roi i met with on the meninges of the brain. 
met with in situations in which their origin is not 
=o easily explained. Thus they occur with some d of frequeney in the 
or its immediate rill der and more rarely in the testicle, 
walls of the superficial poren cysts renent all the structures of true 
+ eaticle, catis vera, sweat-glands, sebaceous follicles, hair-folli- 
aap hair (Fig. 366). Their contents are usually rather thinner than 


Fig, 244,—Wall of Dermoid Cyst (A diam.). o. Epidermis; §. Hair-folliele: ¢,{ Sebaceaus 
land; of. Surremnding comnective tissue with sanall masses of fat. 


those of the ordinary atheromatous cyst, though closely resembling them 
fm appearance. Often a small ball of cal iled-up hair is found inside the 
The Ee are the accumulated secretions of the glands in the 
omrall mixed with desquamated epithelium. 
‘The ovarian dermoid cysts may closely resemble those of the subcutaneous 
timve, bit may attain to a much greater size. In some cases they have been 
to contain teeth, and have then received the name of pret cysts, 
marco ms the teeth are set in a piece of bone resembling the alveolar 
a jaw. 
semmestal Cysts arising Ii Imperfectly Obliterated Fatal Structures. 
class may be referred the cysts of the spermatic cord which arise 
distention of a portion of the processus vaginalis testis which hax 
rate althou; et off from the cavity of the peritoneum 
ve and the tunica vaginalis below. 
tumors of the testicle and some growths arising in the ees 
Sidney wbich contained large cysts lined with columnar ee 
to arise from the uncblitesated remains of the Wolffian bays 
parovarian cysts arising in the broad ligament of the uterus bave 








FIBROMA—VARIETIES. 48, 


minor varieties of structure. ‘Thus the fibrous tissue may be in excess, giving 
rise to the so-called “fibrous lipoma,” or the tumor may be permeated by 
numerous dilated vessels, as in the “erectile lipoma” or “ nevo-lipoma.” 
‘The conditions are, however, rare. Occasionally mucous tissue may be 
found intermixed with the adipose, forming the “myxo-lipoma.”” This will 
be again mentioned under myxoma. 
diagnosis of a fatty tumor is usually easy. It is not adherent to the 
muscles over which it is lying. This can easily be ascertained by making 
it throw the muscles into contraction, when the mobility of the 
tumor will be found to remain unaltered, It is more ensily confounded with 
a soft sarcoma or a chronic abscess, The sarcomata usually spring from or 
early become adherent to the deep fascia or muscles. On pinching up the 
skin over a fatty tumor, it will be found to dimple in several places, although 
it is quite freely movable over the growth. sign is wanting in a sar- 
coma, A fatty tumor is distinguished from a eyst or chronic al by 
presing on its edge, when the solid tumor will be felt to roll away from under 
¢ finger; in a collection of fluid, the finger sinks through the edge without 
the sensation of anything slipping away from beneath it. When the tumor 
is lobulated, there can be little doubt as to its nature. If any doubt should 
remain, it may be punctured with a grooved needle or a fine trocar. 

In the Treatment of fatty tumors little can be done except extirpation 
with the knife, by which the patient is lily and effectually rid of the 
disease. The tumor, being encapsuled and but ead adherent to adjacent 
parts, readily turns out if the capsule be freely opened, The opening of the 


capsule is recognized by the appearance of the smooth shining surface of the 
tumor in the bottom of the wound. Great care must be taken that none of 
the lobules frequently found in these tumors are left behind, as they would 


certainly serve as starting-points for new growths. The wound often heals 
by first intention. It is true that we have the sanction of Sir B, Brodic’s 
high authority for the administration of the liquor potass« in some cases, 
under which treatment this eminent Surgeon states that fatty tumors have 
occasionally ‘ayes 
6. Fibroma: Fibrous or Fibroid Tumors, Desmoid Tumors, Areolar and 
Fibro-cellular Tumors.—In the healthy body, fibrous tissue is found either 
dense and firm as in tendons, or loose and filamentous as in areolar tissue, and 
hetween these two extremes every variety of density is observed. In healthy 
areolar tissue two kinds of fibres are almost invariably present: the white 
fibrous and the yellow elastic tissue. In tumors composed of fibrous tissue, 
similar variations in density are found. Thus we have fibrous tumors as 
dense in structure as ligaments, and others as loose as areolar tissue, but in 
all it is extremely uncommon to find any yellow elastic fibres. Fibrous 
tissue enters very largely into the composition of many tumors besides the 
true fibromata. Thus the stroma of most cancers is composed of fibrous 
tissue, the intercellular substance of a sarcoma may be abundantly fibrous, 
in a lipoma the lobules of fat are bound together by areolar tissue. The 
term fibroma is, howeve | those tumors in whieh fibrous or 
areolar tissue forms by 


m tumors, 
5 e e may sed or circumscribed; in some 
eases they are distinctly encapsuled. he diffused variety or areolar twnors 
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eireumscribed masses, and the, observes hen 
‘gearing abut doaetal para Hadas ome in 


er nity 
iearanle, fo be any Chet and to contain a lurge quantity of infil- 


yel 
luid, aay be squeezed out abundantly, and coagulates 
This pee so abundant as to iva ries th distin? fu 
FS AZO, ng removed a soft fi 
umb, which had bee previously treated unsuccess- 
i it was cystic in nature. 

Bar ty a beautifully delicate network 
in undulating Fromme fibrous bands, 
inthe midst of ont Pare spindle-shaped, oval or round cells are found. 
| These cells are similar tothase normally found in fully developed St ast 

fibrous tissue. vary in abundance, but never exceed the fibrous 
Te amount. The cells are rendered more apparent by the addition wt act 

‘These tumors sometimes appear to grow hie ly, when, in reality, the 

Hmerensze in size is due to a rapid increase of the fluid, and not to a new 
deposit of u solid character in the tumor. As these tumors are perfectly 


So only in adalts who leet es are in good health, a 
clustic, rounded, tumors ; 
om After removal ‘they re found to possess a thio 


| iumocent, no hesitation need be entertained about their removal, 


& Firm Fibromats. Fibroid or Desmoid Tumors.—Theso tumors are 
with in various situations, the most common of which are the bones and 
ere es een ern the se bor baneer connective tissue, and in connec- 
sith nerves, In the uterus, “ fibroid” tumors are exooedingly common, 
but in this situation they contain not only fibrous tissue, but also a variable 
r Aso the best-known examples 
fibromata may be enumerated, the simple or fibrous epulis, the fibrous 
tumors of the antrum or lower jaw, the fibrous polypus of the nose, the 


| igh 20%, 370.—Firm Pivrocoats (155 diau,). Pig. 26%, from a eunsl! Pibrosme of the forwbend, 


\ 


_ shvwe the eireslar arrangement of the Obrer. Fig. 37¢, frow « nasopharyngeal palypas, 
“etembles ordinary flbrous tleue, 


por false neuroma, and the painful subcutancous tubercle. Fibrous 
are seen Solin eek, especially hee pate eee 
tumors are or rount are #1 
except when growing et oe bone, freely macvebe they Peper errard 
—" 
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tissues, or the mass of cartilage may be surrounded by a vascular zone of 
embryonic tissue, sometimes composed of round, and sometimes of spindle- 
shaped cells, which may infiltrate and invade the surrounding structures. 
It is this variety, which is more properly classed as ro-sarcoma, | 
assumes the characters of malignancy. ndromata are linble to various 
secondury changes. Thus they may undergo true ossification, « 
edunculated or Spanien Sorina is usually found to be covered with a 
jayer of cartilage, so that it might be spoken of as an ossifying chi 


jondromi, 
Calcification is a far more common change than true ossification (Fig. 371), 


Fig. 871.—Enchondroma (15 diam,), From a small tumor near, but distivet from, an oselfying 
enchondroma of the femur, shows the variety in shape of the celle and eapealer, At 
the lower part calcification is taking place, involving firet the matrix and then the calli, 

Fig. 372 —From an enchondroma of the fingee; matrix faintly Abrillated. 


Not unfrequently mucous softening takes place in the matrix. The celle in 
this condition float free in the fluid, and und degeneration, becoming 
filled with large globules of fat. This mucous so} ng may be so extensive 
‘as to give the once solid tumor the appearance of a thick-walled cyst. Tn a 
case of a very large enchondroma of the ribs under my care & years 
ago, I was enabled to make the diagnosis by microscopic examination of a 
emall quantity of such fluid, removed by means of the aspirator, aes 
may be found also mixed in one tumor with other structures, Thus ui 
cartilaginous tumors of the parotid region are seldom, if ever, but 
contain mingled together the structures of myxoma, i 
droma. Enchondroma and sarcoma are not infrequently found | 
stituents of the same tumor. Encephaloid cancer and enchondroma 
also been found combined in the testis. 

Cartilaginous tumors when composed of pure cartilage are alway 
when mixed with embryonic tissue, as in the chondro-ea) 
run a malignant course. The simple chondroma occurs as & 
elastic tumor, ovoid or round in form, sometimes smooth on 
more often lobulated, and of small or moderate size, 
of an orange, and growing slowly without pain. The chond: 
rapidly, often attaining an enormous size in a few months, and giving: 
secondary growths in internal organa, 5 

When cartilaginous tumors attain a large size and soften ng 
scribed, the skin covering them may become duskily inflamed, 
slough, and form fistulous openings, through which # thin, jelly 
is discharged. 
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Locality —Most, frequently enchondroma occurs in connection with some 
| Tt is most frequent in the metacarpus and phalanges of the fi 
(Figs. 373, 374), It is rare, in this situation, to find only one bone or pha 
lanx affected; the tumors are almost invariably multiple. They form hard 
or elastic roanded knobs, seldom larger than a walnut or a pi "8 ogg. 
Large chondromata are most commonly met with in or upon the hend of the 
tibia or the condyles of the femur, forming in these situations rapidly increas- 
ing growths of considerable magnitude. Chondromata are found also on 

ribs and bones of the pelvis, in the intermuscular spaces of the neck, 


Fig. 378.—Large Enchondroma of the Fig. 374.—Ondinary Enebondromata of 
Index Finger. Finger. 


thigh, and leg, in connection with the sheaths of tendons, and occasionally 
in glands; bat in this last situation they are seldom, if ever, pure, being 


mixed with myxoma, adenoma, or sarcoma, and when in the testicle, occasion- 
ally with carcinoma. It is a curious fact, that chondromata never arise in con- 
nection with ipreeriaing cartilage. When connected with the bones, chondroma 


may spring from the periosteum, gradually enveloping, absorbing, and eventu- 
ally destroying, the osseous structures, though at first not incorporated with 
It has then been distinguished as “perichondroma." This is its 
usual mode of origin when occurring in the femur or tibia; but when seated 
‘on the short bones, especially on the metacarpus and phalanges, it commonly 
springs from the medullary canal, which becomes expanded by gradual absorp- 
tion of the compact tissue, with a constant growth of new bone beneath the 
Wo ated ‘Thus the tumor remains long covered by a thin shell of bone, 
nally the growth perforates its bony covering at one side, and then advances 
more rapidly in that direction. ‘These tumors occur in childhood or young 
adult life. They never assume a malignant form, nor do they ossify. Calci- 
fieation is common, and mucous softening occasionally, but rarely, takes 
place in their interior, leading to ulceration of the skin. 

The Treatment consists either in excision of the tumor, or in amputation of 
the affected part. Exc! may be practised when the tumor is seated in 
the parotid region, or otherwise unconnected with bone. When forming part 
of the osseous structures, it cannot well be got rid of without the removal 
by amputation of the bo ites. When it occurs in the hand, 
removal of the affected fin ‘metacarpal bones, to an extent pro- 
portioned to the amou disease, will be required ; but it should be 
remembered that in this situation enchondromata are always perfectly inno- 

h ion should not be performed if the finger 
he is willing to sacrifice a useful finger to get 
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Leoality—Most frequently enchondroma occurs in connection with some 
eee the Meengre RN Ey A 
s. 373, 374), It ts rare, in this situation, to find only one bone or 
affected; the tumors are almost invariably multiple. form 
rea ee ligemlhy adhere a peter sone 
Large chondromata are most commonly met with in or upon the of 
tibia or the condyles of the femur, forming in these situations rape inereas- 
ing of considerable magnitude. Chondromata are if also on 
the and bones of the pelvis, in the intermuscolar spaces of the neck, 


Fig. 304.—Ondinary Bocbondromata of 
Plager. 


thigh, and ith the sheaths of tendons, and oceasionally 


Teg, in connection 
fn glands; but in this last situation they are seldom, 3b OS a ee 
le, 


mixed with oma, adenomas, or sarcoma, and when in the testic 
jor, It is s curious fact, that chondromata never arise in con- 
istingeartilage. When connected with the bones, chondroma 
may the periosteum, gradually enveloping, absorbing, and eventu- 
the osseous structures, though at first not incorporated with 
h It then been distinguisbed as “perichondroma.” This is its 
tthe shor bmi te tcp an plage eon 
oo jally on the metacarpus it common! 
from the medu! leeyounl, which becomes: ar Peete sae 
of the compact tissue, with a constant growth of now bone beneath the 
‘Thus the tumor remains long covered by a thin shell of bone. 
with tes its bony covering at one side, and then advances 
rap i that direction, ‘These tumors ocour in childhood or young 
never assume a malignant form, sor do they omify. Calei- 
fication is common, and mucous softening occasionally, but rarély, takes 
in their interior, leading to ulceration of the skin, 
consists either in excision of the tumor, or in amputation of 
Excision may be practised when the tumor is seated in 
or otherwise unconnected with bone. When forming part 
res, it cannot well be got rid of without the removal 
ampotation of the bone that it implicates. When it occurs in the hand, 
affected fingers and metacarpal bones, to an extent 
amount of the disease, will be required; but it should be 
remembered that in this situation enchondromata are Slane eemeay inno- 
cont, | ently the operation should not be perfi if the finger 
the patient, unless he is willing to sacrifice a uxeful finger to get 


if Ghee 
36 may be seen the kind of hand left after operation in the cuse 
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of 4 spindle-celled sarcoma ; the tumor is then often spoken of as an adeno- 
mrcoma. Sometimes tissue resembling that of a myxoma may be found. 
Very frequently the acini becomes dilated into cysts, varying in size from a 
"= bead to a walnut, or larger; this forms the so-called cystic sarcoma of 
mamma. Not unfrequently in such cases cauliflower-like growths, similar 

4p structure to the rest of the tumor, may be found projecting into the cysts 
ree reel erie cysts of the mamma), These tumors are 

iy most frequent in the mamma, but they are sometimes seen in con- 
ection with the parotid, and have been recorded ax ing from the race- 
mose glands of the soft palate, from the lachrymal gland, and from the 


Pig. 24.—Adenoma of Mama, rapid gro: (188 dinm.), Tele le sowetlmes spoken of as 
Sieno-rarcoma) the eplthellam in the slot le arranged in several layers, the stroma con.” 
talaw mnoy oval celle and some Sbres 


sebaccous glands of the skin. In the parotid they are often mixed with 
myxoma and enchondroma. They are rounded or oval in shape, perfectly 
eireumseribed, and surrounded by a fibrous capsule. They are ford and 
elnatic, eceartonelly presenting pane of fluctuation when containing large 
aoe. They are always non-malignant, and there is no reason to fetiave 

they ever assume a carcinomatous character. Their clinical features 
and treatmont will be fully discussed in the chapters on the diseases of the 


organs in which they occur. 


SV.—TUMOKS COMPOSED OF TIKSUR WHICH 18 EITHER PURELY EM- 
BRYONTC, OR 18 UNDERGOING ONE OF THE PRIMARY MODIFICA- 
TIONS SHEN IN THE DEVELOPMENT OF ADULT CONNECTIVE TISUR 
SANCOMATA, 


‘The large group of tumors now classed together under the namo of saroo- 
mata includes many which were, till comparatively recently, known by a 
varioty of other names, and grouped in other divisions: and the term sarcoma. 
which has now ricvived a dofinite meaning, was formerly applied to almost 

oa pee Alimost all soft sarcomata of bones, the glioma or 
firmrcne the eye, sarcomata of secreting glands and lymphatics, were 
rly called aoft cancer; the melanotio xarcoms,—melancsis ur melanotic 
eanotr, and the ossifying sarcoma,—osteoid cancer; many firm sarcomata 
have described as scirrhus, and soft sarcomata broken down by hemor- 
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I larger, each containing a round or 

ded in & homogeneous intercellular sul (Fig. 

the intercellular substance is scarcely perceptible, some- 

abundant, as in the accompanying figure. It may be more 
fibrillated. The tumor may thus closely resemble a lymph- 

careful examination the stroma will be found not to be 80 
reticular, These tumors are soft, sometimes even pulpy, and gray or 
in color, They ver often infiltrate surrounding They are 
exoemively vascular, resent scattered patches of hem or 
ting from extravasation of blood. They yield no milky juice 

quite fresh, but when decomposition sets in, it can easily be ed 


Wig 265.—Round-cellod Serooma, from slarge Fig. 288.—Spindle-eelled Sarcoma, from 
tumor fo the muscles roxod the upper eed of subsutancous tinue of grols (148 diaz). 
the femur (188 dlam,). ‘The cells vary in sine Colle of medive wise; Be Intercellular 
‘and have « very clear soolour and nscteolus; fibres. 

‘the matrix which bas shrunk away from the 
alls Is faintly granular. 


by pressure or scraping. Their chief seats are the skin, boues, subcutaneous 

areolar tissue, muscles, and occasional! ic Tea ‘Their diagnosis cannot 

be accurately made till after removal. ‘They show a malignancy equal to 

that of the worst cancers. Their growth is rapid, and they early rise 

fo secondary deposits, especially in the lungs, and the lymphatic glands are 

t form of small round-celled sarcoma has been described by Virchow 

‘under the name of Glioma, from its resemblance in structure to the neuroglia 

or connective tissue of the brain. It is com of an excessively delicate 

stroma, having round cells embedded in its meshes. These tumors 

much in consistence, being sometimes soft and sometimes quite firm. 

occur almost invariably in connection with the nerves or nervous 

The tumor formerly known as soft cancer of the eyeball is in fact 

arising from the retina. Tt is most common dn rate Ca 

runs a malignant course, projecting beyond the eyeball, infiltrat- 

‘surrounding parts, and giving rise to secondary deposits. 

you t—Al 


es 
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sapiany considerable size. Sarcoma tissue sometimes occurs mixed with 

kinds of growth, 
Varueties or Sarcoma, Small Round-celled Sarcoma. Granulation 
Sarcoma. Encephaloid Sarcoma,—These tumors were formerly included 
nong soft or encephaloid cancers. They resemble in structure the super- 
ficial layers of ulations, being com of small round cells about the 
size of a white |-corpuscle, or a little larger, each containing a round or 
oval nucleus, and embedded in a homogeneous intercellular substance (Fig. 
385). Sometimes the intercellular substance is scarcely perceptible, some- 
times it is more abundant, as in the accompanying figure. It may be more 
or less distinctly fibrillated. The tumor may thus closely resemble a lymph- 
adenoma, but on careful examination the stroma will be found not to be so 
clearly reticular. These tumors are soft, sometimes even pulpy, and gray or 
wi in color. They very often infiltrate surrounding parts. They are 
or 


eee. vascular, and often present scattered patches of Sees 
juice 


ulting from extravasation of blood. They yield no nue 
0 


resi 
ASS quite fresh, but when decomposition sets in, it can easily be obtained 


Pig. 385,—Round-velled Sarcoma, fromm large Fig, 286,—Spindle-celled Sarcoma, from 
tumor in the muoles round the upper end of subcutaneous tleue of groin (188 diam,). 
the femur (188 diam.). ‘Tho cells vary in size Colls of medium size; no intoroeltular 
and bare a vers clear nucleus and nucleolus; fibres. 
the matrix whioh has shrunk away from the 
oolls is faintly granular. 


by pressure or scraping. ‘hei: seats are the skin, bones, subcutaneous 
areolar tissue, muscles, and oceasi in glands, Their diagnosis cannot 
be accurately made till after yal. They show a malignancy equal to 

< vth is vs , and they early give rise 
the lymphatic glands are 


form of small roun’ ed sarcoma has been deseribed by Virchow 

under the name of Glioma, fr mblance in structure to the neuroglia 

‘or connective tissue of tl composed of an excessively delicate 

Z its meshes.) These tumors 

soft and sometimes quite firm, 

ion with the nerves or nervous 

cancer of the eyeball is in fact 

# glioma arising from the re common in young children, and 

frequently runs a) ree, projecting beyond the eyeball, infiltrat- 
ing surrounding parts, and giving rise to secondary deposits, 

vou r—6t 








OSSIFYING AND USTEOID SARGOMATA. 965. 


Myeloid tumors frequently contain cysts, often of considerable size. On 
section t a soft gelatinous appearance and brittle structure; they 
usually yield a slimy fluid on scraping, mixed with fragments of the tumor; 
Megane of a pink ees spay! margin, while the ventral parts ie 
an opaque yellow tt neration. ¢ intermediate parts usu: 
sey of a dark aera color, caused by extravasations of paper be 
jonally patches of ossification may be found. Myeloid tumors grow 
almost exclusively from bone, and by far most frequently from the medu 
cavity or cancellous tissue at the head of a long bone. They attain to a 
size, sometimes alvals and gradually, and at other times with very 
t rapidity, The growth gradually causes absorption of the bone, but at 
e same time a new deposit takes place from the periosteum, so that the 
tumor is enclosed in a thin bony shell, which, on pressure, yields the peculiar 
sensation known as an “egg-shell crackling.” On reaching a cartilage~ 
covered surface it pushes the cartilage before it, but rarely, if ever, perforates 
it, On examination of such a tumor after removal, a bony plate will fre- 
~ quently be found erasing it from the medullary canal, In other cases it 
may extend a long distance, infiltrating the medulla, Myeloid tumors are 
most common at the lower end of the femur, the upper end of the tibia, and 
the upper end of the humerus. They also, when growing from the jaw-bones, 
form one variety of epulis. I have removed them from the lower end of the 
radius, and from the metacarpal bones (Figs. 390, 391). In the majority of 


Pig. 300-—Myeloid Tumor of Radius. Fig. 991.—Myeloid Tumor of the Metacarpal 
Bones of the Tndex and Middle Fingers. 
Buceossful Removal of those Bones and 
Fingers, 


cases they may be safely removed without the prospect of recurrence, bat 
occasionally they return after removal. The true myeloid rarely, if ever, 


‘ives rise to secondary deposi the lymphatic glands or internal organs. 
iyeloid tumors are said to Wen seen in the parotid region and the 
mamma, but this is doubtful. “ 

Ossifying and Osteoid Sarcomata.—These tumors were formerly classed 
amongst the cancers, under t teoid cancer, Almost any form 
of sarcoma may undergo ‘hus round-celled, spindle-celled, and 

abundant formation of bone. The 

scefus to give rise to no radical change 

:me tendency to unlimited growth and 

locally, or to ese rise to secondary 

dary deposits develop bone like the 

original growth. The bon; these tumors usually present the appear- 
ances of true bone, but som ular in structure. Occasionally tumors: 

‘ing from bone are met 
nd beneath the 
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colls are also met with. The individual cells are in im- 

with euch other, without any sparcan intercellular substance. 
ence are supposed to be due tu a hyaline or mucoid 

1 of the walls of the vessels and the neighboring cells of the 
lie remaining cells are squeezed together, and thus assume the 
columns of polygonal cells. Much doubt exists, however, as to the 
made of png of these growths. At first sight section of a plexi- 

‘sarcoma closely resembles that of an epithelioma; but a careful exam- 

on with a high power shows its true nature. The tumors seldom reach 
y great size, They are soft and gelatinous, and of a dirty white color, 

liey are most commonly met with in the brain, the orbit, and sometimes 
“fn the salivary glands. “Butlin has recorded a case in which the tumor 
formed in the popliteal space. It recurred after removal, and its true 
 sarcomatous nature was shown by the fact that the recurrent growths as- 
sumed the form of the ordinary round-celled sarcoma. 

Melanotic Sarcoma is usually of the spiaillsosiled variety, but frequent]; 
contains large numbers of round or oyal, intermixed with the fusiform celle 
(Fig. 394). The spindle-cells are of large size, and there is no fibrous 
stroma between them. The pigment is seen as brownish granular matter in 
the interior of a certain number of the cells, the rest remaining colorless. 
The proportion of colored cells varies in different specimens, 









the sec- 





Fig. 393.—Molanotio Sarcoma commencing in the Papillw of the Skin (Malignant Mole). 
(40 diam.) 
a. Superficin} epidermis. 
4, Deopar layers of epidermis, which it deficient to the right of the drawing. 
¢. Prolongation of the epidermis into the centre of the growth. 
_ Sarcoma tissue, chiefly non-pigmented, but with toattored melanotic patohes. 
¢. Connective tissue round the tumor infiltrated with small round colle. 
J; Burrounding connective tisrue with vessels. 


ondary tumors it has been shown by R- J. Godlee that the new cells follow 
the lines of the vessels. These tumors are usually sharply circumscribed, 
both to the naked eye and the microscope. They are soft, sometimes almost 
pulpy, round or oval in shape, and varying in color from dark brown to the 
most intense black. They arise especially from structures in which pigment 
naturally exists, namely, the skin (Fig. 393) and choroid coat of the eye 
(Big. 395). They may, however, occasionally arise primarily in the lym- 
phatic glands. ‘They are of rapid growth, and occur usually in middle life, 
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‘at least, speedy reaccumulation of the fluid, is the only result. If seated on 
1 free excision of the cyst and its contents, or amputation, waa justly 
i Jake the only mode of treatment holding out Saye of 
nature of these tumors was not well understood ; it haa, how- 

been shown that in all pronase they are, ii 

down by hemorrhage 


broken y 

these cysts are formed of # thin layer of sarcoma 

spindle-celled variety. A case 

my care in University 

noticed, for about nine months, a soft swelling on 

of the leg, which he attributed to a strain. It 

; and when I first saw it, a dark red fluid was oozing 

ints. It was altogether about three inches in diameter, 

dark purple color. It had previously to admission been treated, 

passage of a seton, and secondly, by being laid open and dressed 

from the bottom; which latter treatment had been repeated twice. On both 

oocasions it was reported that nothing but blood escaped. I laid the tumor 

ee leg and turned out a large quantity of what was apparently ordinary 

and then dissected away the cyst-wall. The supposed blood-clot 

was found, on microacopic examination, to be composed of a mixture of the 
cells of « round and spindle-celled sarcoma, 
lated blood (Fig. 396). The 
wall of the cyst was found to be composed 
of pure sarcomatous tissue. The growth 
recurred before the wound was completely 
closed, and amputation at the knee-joint 
was performed, the patient making a good 


quently seen hice ene in themselves 
structures longing to two or 
Penis cite ae 
ve men . 294.—Mixed Round and Spinite- 
‘Thus the growths standin, tue doubsfal i ‘Gane into nts Rese 
line between small spin led sarcoma — rhage has them place (188 diam.) 
are spoken of as fibro-earoo- «, Recent hemorrhage. 
In very rare cases come of the cells 6, Blood - corpuscles 
sarcoma may develop into true fat- granalar, 


| we have then the lipo-arcoma. 
Spindel or soa round-celled prmontnteas ay eam 
eartilaginous tumors, forming the chondro-sareoma. ly lange 
tracts of a tumor, the chief part of which ix purely sarcomatous, may undergo 
| miucous softening, and the cells may be more or less etellate or branched, ms 
ioe and we have then myzo-sareoma, As before stated, the 
= the acini of an adenoma may present exactly the structure 
|ef a spindle-celled or even round-celled sarcoma; these tumors are then 
sometimes called adeno-sarcomate. Lastly, the stroma of a cancer may be 
of cells like those of a large spindle-celled sarcoma. In tumors 
sere peel sarcomatous it is, moreover, common to find a mixture 
dls of cells which have been bed as ol 
ithe varioties mentioned in the preceding pages. 
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V.—TUMORS COMPOSED OF CELIS OF AN EPITHELIAL TYPE ARRANGED DY 
SPACES IN A STROMA CONSISTING OF MORE OR LESS PERYRCTLY 
DEVELOPED PHAROUS TISSUE. 


The members of this group constitute the cancers or carcinomala, and are 
uniformly malignant in their progress. 

Cancer, 0: —Before proceeding to the individual growths forming 
this class, it will be desirable to say a few words upon the subject of cancer 
generally.’ The term has been very vaguely aj |, the older i 
placing under this class all growths which ved a malignant aspect, in- 
tense rapidity of growth or recurrence removal; thus all malignant 
sereomata were formerly considered to be cancers. All statistics and, 
statements with regard to “cancer” which date back 1870 must 
therefore be taken to refer to malignant tumors in and not to what 
we now recognize as true cancers. 

Although the various forms of cancer differ greatly from each other in 
structure, they all possess certain features in common. ‘The essential element 
of every cancer is an exuberant growth of epithelium. 
growth of epithelium is not, however, a cancer, The distingu' 
of carcinoma is that the epithelium no longer merely covers a surface or 
lines the acinus of a gland as in its normal state, but forces its into 
deeper structures or surrounding parts, The advancing cells form bi 
processes or columns which communicate with each other by lateral 
At the growing edge of any cancer these processes of cells 
vancing into the spaces of the tissue into which the 
‘The pressure of the new growth seems to irritate the surroum 
such a degree that they infiltrated with small round 
are generally believed to be migrating white corpuscles, it ? 
probable that they may in part arise from sri of the 
connective tissue. In some forms of cuncer in which the epithelial 
small and rounded, it is not always easy to distinguish the young 
from the surrounding small round cella, and thus there has | 
diversity of opinion as to the histological origin of cancer; but 
varieties, as the squamous epithelioma, the different forms of cells 
recognized, and in these almost all are agreed that the cancer-cells 
from the preéxisting epithelium. If we examine a portion of # cancerous: 
tumor, in which the structure ix fully developed, we find that the original 
tissues of the part which bas been invaded by the growth have 
during the process of small round-cell infiltration, and that a new connective 
tissue has been formed which surrounds the branching columns of: 
cells. We have thus devel an alveolar stroma, the of which 
filled with cells of an epithelial type, and this forms the true 
ture of a true cancer. As in normal glands or epithelium-covered 
the line of demarcation between the epithelium and the stroma 
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1 It is not my intention to enter largely into theenoral history of 
‘a8 space will not admit of my pete Lewould Casetane, tea lege 
for further information on this interesting subject, to the works of Abernet) 
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‘and with one another, and in many cases are 
a small quantity of fluid. ‘a thin section of a 
under water with a pepe darn pnd 
‘of water, the cells may be away 
Its alveolar nature will then be distinctly apparent, and the 
Rae tis bors ta beri spaced which Ly shele cossmcntcation Sie fea 


‘The stroma is composed of coarse fibres, sometimes al 
sppearance. Between the fibres are flattened or cells, like 
counective-tissue corpuscles. In some cases it is less 


f 
aH 3 


. 


whole growth may pulsate; in others are compara- 
tively scanty. all cancers as the Creeth advances pg Bes hae 
becomes jovufficient to maintain the vitality of the central parts 
degeneration, first of the cells and subsequently of the 
If the tumor is superficial the tissues break down, 


a 
leyer. It explains the fact, now well patra 
that wetted never arises except in connection 
ium. theories of Virchow and Classen, which at- 
sf cancer oe connective tissue aan and 
les respectively, are now practically aband 
who faved oxuage cells to be icheved from 
ord It is believed, however, that Késter 
Hee al of cells do really lie in 
jiferating epithelium having burst Gee the 
disease commences in a gland or forced its way 
it starts from a surface, enters the lymph-spaces 
‘This view is confirmed by the arrangement of the 
columns, and Waldeyer believes that he has demonstrated lymph- 
vendotheliam lying on ak rivaeln ner erieone fore bcg pore 
ins the great readiness with which canver infects the lymphatic 


Geipaston: cf sie fart Seat which sie prinary- reer ipeioge 
ol whi ‘imary tomor 
the cells of Fv op tah belong to aes § of pared He 
ium ; those of the skin are squamous, and those of the 
moar. The cells may be lai and show a more exuberant 
the normal epitheliam, but their general characters remain 
old idea that there existed a peculiar specific “ cancer-cell" ix 
ly abandoned, i i 
be pronounced as to the 
ition, not of the cells only, but of the stroma, and 
cells to the stroma. The cells of all cancers are prone to 
tion. In some forms they undergo a colloid change. 
‘Cancer —Cancers are classified primarily to the 
enters into their composition, and certain sub- 
ing to the modifications in the stromn or in the 
mor, The following classification ix that usually 


it 


ike sanve 


i 


iE 


: 
i 


; 


i] 


To 


i 
Al 


i 
5 
ae 
By 


i 











INFLUENCE OF AGE. 
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her grandchildren, two died cheats of the 
Beets ites covet cara cr tne tuauian oases eae 
ee eee ee eee 
hereditary transmit parent to 
therefore to be Dee tal local, as in the case of a 
finger, or (ret but to affect the whole of the 


le 


La 
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a 


yness of the hair. ‘Aden 
aa jest extent, however, it still ie ‘two-thi 


Plas nike in Bcames cn Cow Seoursenes of Saat CODD 
its ey and its mode of growth. ‘The statities publiahe before 1870 
‘in this country, and perhaps a few earlier in Germany, cannot be relied 
‘opon ns giving a just notion of the influence of age on on the occurrence of 
‘true cancer. "before that time all soft rapidly g growl 
weds Bia watery eos ae = 

tumors testicle an 1¢, being former as encephal 
‘eancer, that disease was said not to be uncommon in children. Now that 


thee are excluded, ll stich NS oy at be almost ben 
under who possesses tience justry necessary 
eee easiness dagiee ral ver equaled, has obtained from 


‘various sources the records 800 cases of tumors of all kinds. Of these, 
31 were cancers. In 4769 cases of cancer, of which the is recorded, 
0.4 per cent. occarred under the age of 20. As some of the statistics 

[extend back to the year 1855, itis pose le that ever iber is in excess 

‘of thetruth. In the opposite extreme of life there at 

which cancer may occur. According to Walshe the pobre 

from cancer thousand living at each age increases steadily up to 80. 

Gurlt shows the absolute freq: of canoer reaches its maximum be- 

See aired 00; S188 per cane all classes occurring between those 

Hs Eb aetna) SRE Thus, 
ee ee ee apis 
women, while old men are more liable to cancer of the bladder 

‘and to iota of the lip. Thus, Walshe states that pro 

living, cancer is more common in men than in 
— Bienes with inn nee ee 
0 colloid variety rarely, if ever, 
Boge of th act aetna cnr le influence on 
iy Sh of the tumor. Asa rule, the younger 
eeeaplaly com Heel aM the earlier doos it affect the 
pore are 
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years before the development of the malignant disease, that, although the 
doctrine is incapable of proof, I cannot but look upon it as probable, that 
the cancer was the result of the antecedent long-continued mental disquietude. 
We know, by every-day experience, that functional of the 
abdominal and pelvic organs of the most inveterate character may pee 
sioned by mental distur! ; and it appears to me not improbable, 
such functional derangement may at last to perversion of nutrition, ter- 
sinating in malignant growth in such organs, as the uterus, the liver, or the 
anes as are more readily influenced by the condition of the patient's 
mind. 

Sex.—The influence of sex is well marked, not only in the absolute fre- 
quenoy of cancer, but in its occurrence in that are special to each 
sex, Cancer is absolutely far more frequently met with in women than in 
men, simply because cancers of the uterus and mamma constitute wees 
Jargest proportion of these diseases, being infinitely more common | cane 
cers of the male organs. But when we come to cancers of organs that are 
common to both sexes, as the tongue, the lip, the intestinal tract, ete, we 
shall, I think, find that they are more frequent in men than in women; the 
difference, however, not being sufficient to counterbalance the preponderance 
in the female reproductive organs. Von Winiwarter states, that in Bill- 
roth’s ari and private practice from 1867 to 1876, 278 cases of cancer 
of the skin and mucous membrane of the face and mouth came 
observation. Of these 226 were men, and 52 women. 

‘The Exciting causes of cancer are of two kinds: direct external violence, 
or | tinued irritation of a part. 

A blow on, or other injury of a part, often appears to be the direct deter- 
mining cause of the development of a primary cancer. Scirrhus of the 
mamma is commonly attributed by the sufferer to the infliction of an injury. 

Long-continued irritation of a part also may cause a cancer to” 

‘This is a matter of every-day observation in the development of cancer of 
the tongue from the persistent irritation of a broken or Jagged tooth, or the 
production of cancer of the lip by the constant use of an unprotected 
pipe. But, perhaps, the best marked instance of the production of this form 
‘of cancer, is that of the cancer of the scrotum in shinny os nee 
by the irritation of the soot lodged in the rugw—a form of disease: is 
now rarely met with. Lawson attributes this to the fact that formerly 
soot ferched a high price, and was always sifted to free it from particles of 
mortar before it wassold. This sifting was hard work, and the motion of the 
body during the process caused considerable friction of the scrotum 

mixed soot and 


ry of the local origin of cancer, that a 
‘appear on the removal of the source 


likely to produce cancer if it be ton 
for some time the seat of structural epi 
wart, mole, or cicatrix, cancerous gro 
influence of persistent irritation. 
cancer may in this way be “ 
ry or source of irritation 
me peculiarity of local action, oF by 
neerous nature, causing what might ott 
@ atople irritation to assume a malignant form? The answer 








to cancer. Every part of the body in which epithelium a8 
endothelium) is naturally present is liable to become 

a t it ecours more frequently in some parts than in others. 

it is most common in the mamma and uterus; in the male 

the lips, tongue, and penis is the most common form of the 

alimentary canal it is most common at the narrowest parta, 

ly are most exposed to mechanical injury. Thus com- 

mouth we find the common situations of cancer are, the 

lips, the tongue, the fauces, the csoph: the 

the pylorus. Then follows the small intestine, in which 

fluid and the diameter almost uniform, and here cancer is 

extremely rare. It is less rare at the iliocolic valve, and becomes common in 

flexure, which is the narrowest part of the great gut and contains 

To the rectum it occurs usually where fae ts slightly 

narrowed as it passes through the recto-vesical fuscia, and ly it is common 


snus. 
The form of cancer met with in all these is dependent ou the epithe- 
Sieactes pouhatic. a the carte acce ea anally son rm of iano 
fioma, at the cardiac it is ly one - 
lar cancer, at the pylorus and as far as the anus it is columnar epithelioma, 
aod at the anus it is again equamous epithelioma. It has been observed that 
these organs which have an intermittent fonctional activity, cancer is 
went than in others, and in them it is especially apt to oceur at the 


commencing senile degeneracy. 
Bthe Geographionl Distribution. of Cancer ian monk interesting and ia 
t element in the problem of its origin, and by a closer study of it 
nea eee Paec'minds, 1. pollorg Uist monely Light wny dotthicsers fe 
Cancer a to be a disease favored by, if not actually dependent on, 
the of individuals Me taieicinoie vanced civiliza- 
thon. Amongst eavage tribes, as amongst wild animale, it is unknown. In 
seprant canires of civilization, as amongst domesticated animals, it abounds. 
is said to be unknown in the frigid zone. The Exquimaux in the 
Weetern, and the Samoieds and other migratory tribes in the homi- 
are equally exempt from it. Amongst the inhabitants of the torrid 
zone it aleo raroly occurs; though in the more poy parts, and the seats 
of an older civilization, as in India, it is not unknown, But on this and 
other points with the geographical distribution of this fell scourge, 


‘We require additional aud precise information. 
‘Cancer is certainly more common in Fare 6 Hina Ray ae eee 


civilized world. In some parts of the United States of America and in 
ng eins gail plone napieernigemegiy rapt ape America, 
‘excopt i in greater it is not common, 
eee tettnt sory inipartant rossits frome of 
mortality of Oa aquellos regard to Cars ae of 
Britata; ani investigations to to 
al formation, acl, and reaulting endemic conditions ex- 
Perlned leds with regaed 20 Teplaad, thas cane ia 
to cancer is most common 
western and north-western the ki » incl Wales; and 
CSR ee er 


Saeeronl aA rach Secs 
is lems frequent on the older geological formations, 
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tt 


the rudimental or in the effective state constitutes the 
to cancer; it is that which is by some called the 
of cancer. The morbid material is essential constituent of the 
ee ns cannes 
it of the . e cancerous: 
Sata hc primers spacervee echerieis Wee ee ettoneaianeh 
constitutional disease, the part where it is must be 
le condition by irritation, injury, or other cause, 
and the local conditions may scmeaie each other; thus, 
intense cancerous diathesis, tumors may be formed in such a way 
numbers ax to be apparently independent of local conditions ; 
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towards 
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ors spring up in indieadoale who bays sheave icra 
are to all appearances perfectly well at of 
disease. As in these eases there is no evidence what 
affection of any kind, it would be a begging of the 
assert that the existence of the local tumor must of iteclf 
as dication of « constitutional cancerous tendency. 
‘Such primary tumors are always single—no primary outbreak of 
‘ever oceurs. Tumors may form in certain cases in rapid 
pri cancer docs not occur at 
lection—as the mamma, pylorus, 
rectum, aa would be the case were it constitutional. 
_ . Cancers are not unfrequently the result of some local injury or irrita- 
_ ‘This is a matter of daily observation in the lip, the tongue, the female 
the scrotum, 
Pehanahicthe roots glands hai 
wi ym] or ve 
i |, but not until then si 


ne 
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the recurrence of the disease after operation, whether local in the 
tissue, more distant in the fia temcers treet Se 

be due to the early transplantation of the cells, each of 
the centre of a new growth. It would be too late to 


of confusion, if not of error, in respect to the origin of 
that it has usually been studied in such as the 
which its early origin cannot be discovered. In such a situation 
attain the size of a nut, at the least, before it is jased Or 

How many months may it have required for the 
ils to have to the devel ent of such a mass as this, and 
the local contamination and infection may have spread, 
a size even as this is attained by the pri tumor. 

t point is the hereditorines of cancer, has already boen 
undoubted. But « hereditary tendency to a disease must not 
jnded with « constitutional disposition to it. It is a fatal error in 
to confound hereditariness with constitutionalism. Hereditariness 
if as well as constitutional. The hereditary transmission of a 

feature from parent heen Rien pen a jered a 
Beses aoe peace eget! it mt rely 
a8 of supernum ingers or of exostoses, is certainly 
But diseases eee area cm jitted through descent wwithoet being, 
in any way constitutional. i 


strongly hereditary, and yet there can be no pretence that these 
pay Seomleotionsl’s bak discaees These are instances of hereditary 
diseases that are not congenital, but develop after the body has 
; Just, indeed, as u cancer does, We do not look upon these con- 
constitutional dent on some conditions of the blood, 
they are transmi from parent to offspring. All 
assume fs, that ak le that in some cases there is. a 
of unknown nature, 
Shee por 
lar organ 
testis, or the pylorus. 
virulence affected by cancers in some individuals than in 
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warying degrees of rapidity with which they run their course, 
% ithe that the primary 


undoubtedly lead to one of two inferences ; 
in more active, has i 
it occurs is more favorable to its development. 
ing virulvnce of a cancer depends much more upon 
‘op any constitutional condition of the patient, All glandular 
‘eaneers are more maligaant than squamous or columnar epitheliomas ; 
‘those who hold the theory that cancer is a blood-disnase, maintain that it ts 
& mere accident where the primary tumor arises, and consequently what 
eae 
locality in which the cancer develops has also much to do with the 
with wi the ids are affected. H. Arnott ted out that 
(aslo ores heed inept seat of the 
more raj secondary ~ ‘Thus an 
wf the tongue always alfects the fs het re 
on the skin of the leg the patient may escape glandular 
months, 
rapidity of growth and virulence shown by a cancer of the 
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VARIETIES OF CANCER. 


on the tissues it is invading. The microscopic appearances of 
surrounding the advancing processes of cells, are in fact identical 
‘The vessels are dilated and full of blood, and 
are concealed by an abundant small coll infiltration before which 
tissues disappear as in the process of ulceration. The 
lymph from the hy ic tissues will necemarily be 

increased in quantity, and tho lymph sj and 
(dilated, and this the divemioation ‘of the calla of 
facilitated should any of them become disengaged 
enter the | stream, 


absence of an enveloping capmule 
tumor, it is not in any encysted or 
out, there is every reason to jieve that the processes of epitheli: 
celle which their way into the surrounding structures are ly lying 
ly communicating with the lymphatic vesela ‘There is no 
i them and the tissues they are invading, nothing to limit 
their extending into them and destroying 
zt tances or conjunction of circumstances can possibly favor 
highly the diffusion throughout the neighboring tissues and of the 
i ai Sed |, than such a mode of growth stimulated 
f the surrounding structures? 


of entry into th 


[fearried through them to distant organs, und deposited in them, like 
forming centres of new growth in the lungs or liver. 
Tes this carly tendency of cancer to dinsemiaton that Tea tthe sup 
ing constitutional. For the become 
Pres hd froabe pereatprinary Gamers efore tik bas seisaed sae 
| size to attract serious attention, if, indeod, it has been observed at all. 


‘Having general, we are in a position to 
| consider more in detail the special varieties. be 
1, Giaxpuran Cancers, or cancers the cells of which belong to the type 
of lar or epithelium, may arise as primary tumors in any 
in which lular epithelium is normally present. They may thus 
fn tho brenat, the salivary glands, the rive pancreas 7 
(and many other parte, Thoy are subdivided into two chief varieties: 1. 
eas te which the stroma is abundant and firm. 
2 Encepbaloid or soft cancer, in which the stroma is scanty and the cells 
} aM ‘These two forms merge insensibly into each other, and no eh 
ean be drawn between them. A tumor that one 
scirrhus of the breast, another might as 
third variety of glandular cancer arises from colloid degen- 
of the cells of either scirrhus or encephaloid, and this is kuown 
| me colloid cancer, which will be described separately. 
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scirrhous cancer microscopically igi. $98, 399), it will be found to be sur- 
rounded everywhere by fa zone of smal Pees cells Oe ne aietls 
ing parts, penetratin, ween fat-cells or muscu! and exteniin, 
along reall of sa brs tissue, A E 
little nearer nes the oe 
arrangement mes apparent, 
of rounded or fearilee cells, 
with large oval nuclei, are found em- 
bedded in spaces in a stroma of coarse 
fibrous tissue. These communi 
cate with each other like those of » 
sponge. The stroma and cells at this 
part usually form about equal bulks 
of the growth. The stroma shows 
of active yaad having spindle- 
Is scattered and there through 
it, sometimes in abundance. A little 
nearer the centre we find that the 
stroma has become more dense, the 
spindle-cells being replaced by elon- 
gated tailed cells, with scarcely any 
protoplasm around the nucleus. The 
cells of the cancer are here beginning 
to degenerate, the nuclei becoming Fig. 09.—Soirrhus of Breast (188 dinm.), 
hidden by clouds of fat-granules, oa ‘Muoh ciostrised; tho #troma bears a large 
a similar change may also be apparent —_propartion to the cells, which mre stonll 
in the stroma, Towards the centre aed grmnutar; ina fully clontrized spooi~ 
the fatty cells disappear, and a few — mon there would be similar alveolar epoces 
ules only mark where they were; —cntaining only granular débris. 
fio stroma becomes dense iad hard, 


and even the nuclei before mentioned are difficult to recognize, The above is 
a description of the ordinary scirrhus of moderately slow growth. In more 
vigorously growing specimens the degeneration is delayed, the cicatrization is 
Jess perfect, and the proportion of the bulk occupied by the cells is increased, 

It is not always easy to determine the exact mode of growth in scirrhous 
cancer, as the qoung spheriodal epithelium-cells closely resemble the small 


round cells infiltrating the tissues at the growing margin. In the softer 
and more diffused forms, it is often pole owever, to observe the earliest 
changes in the acini. It will then en that the morbid process does not 
start from a single acinus. Many acini lying near each other may show 
various stages of overgrowth of the epithelium. At firat the new cells are 
contained within the distended membrana propria of the acinus, bat as 
the process advances, they burst beyond its limits, and penetrate amongst 
the surrounding tissues. In the harder tumors of slow growth this often 
cannot be recognized, as the area of the gland affected is smaller, and by the 
time it comes under observation the acini have disappeared, and columns of 
cella only are found extending into the surrounding tissues, 
id.—As before stated, this is not separable from seirrhus, The 
part of the tumors which were formerly classed as encephaloid cancers 
are now included under the sarcomata. A glandular cancer growing with 
such rapidity, and of such softness of structure, a3 to merit the name of 
haloid is in fuct a rare occurrence in surgical practice. During the 
ten years 1871 to 1880, there were admitted under the care of the Surgeons 
of University College Hospital only eight cases which were classed as 
encephaloid cancer. Five of those were in the breast, two in the testicle, 
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lioma may form one variety of the so-called malignant | 
seen an epithelioma as large as a amall orange, developing 
and passing into the orbit and to 
In the mouth and uterus I have seen ep) 
liomata whieh, h commencing from the 
aoe Cesare yy we penetrated pee 
n parts U8 2 to 
nated in them, Epi 
if left unrelieved by 
extend to and implicate the 
oe scone gant appease 
time cr nearest 
lymphatic gene, This takes place with 
varyi ees different cases, It was 
poi out by Henry Arnott that the 
Fig, 405,—Epithelioma of Lower cation of the glands takes 
Lip. Male: about 21, when the primary eth uated in 
vascular parts much exposed to movement. 
‘Thus it takes place much more readily in epithelioma of the tongue, than 
the same disease of the skin of the trunk. The affected glands i 
size steadily, but not uaually very Hae and after a time fresh glands: 
come infected. When they reach surface they adhere to the skin, 
central parts soften and become diffluent, and finally the skin gives 
a rages, 
to 


FF 


foul cavity is ex) |, diseh: th x ai 


fh 


become ex: y offensive. pit 

cancers in one important respect; it has but little tendency to 
the lymphatic glands, and to appear in the viscera or distant parts, 
80, however, with gufficient frequency to show that the absence of 
tumors in the viscera is not an essential feature of Keehn ’ 

Epithelioma most commonly ocecurs in otherwise healthy subjects. 
after the glands have become affected the general health may be but litt 
impaired for some time; but sooner or later the patient beging to loose flesh 
and the so-called “cancerous cachexia” makes its appearance. 
may prove fatal by the progress of the local disease, and by its external 
ulceration; by its affecting a part essential to life, as the 7 


mx; by pressure of enlarged glands on im) t parts; and by the induc 
on of cotsuitationsl cachexy and salaobeiviod with gradual fide 
cture.—On microscopic examination, a 
tie fiea Relared t eerpaisbees of the ty 
ri hy © [rica 
From the eeeeine panes of processes, they 
directions in every thin section, so that the groups of cells dy not gi 
idea of cylinders, but rather of circular, oval, and i hae 
direct connection with each other, Between these cylinders is 
tissue bearing abundant veasels for the nutrition of the non ula: 
liam. This Gbrous tissue is more or less infiltrated with amall 
in proportion to the rapidity of the growth of the tumor. Tt 
from the above description that the structure of an epithelioma, 
differing in detail, is in the main similar to that of scirrhous and ene 
cancer; that is to say, cells of an epithelial type, embedded in 
fibrous stroma, which freely communicate with each other 
As in normal squamous epithelium coverin, 
next to the fibrous and vascular tissue aro 
those of greater age Tn the centre of the terminal portion of 
cells or in a branching process from it, the epithelium often beco 
by pressure, and arranged circularly so as to form a globe ( 


inl 


i 





| STRUCTURE OF SQUAMOUS EPITHELIOMA. 993 


oe i). These nest-like formations are produced, to 
, by the remarkable tendency to endogenous coll-growth exhibited 
bby some of the central cells, and the development of large “ brood-spaces” 


Fig. 4 —Kpithelioma of Anes (49 dinm,). Shows the lobules extending down tnto the 
ennective tissue, which le In&itrated with sauall round colle; four globes are seen. The 
Keolated maser are probably cylinders cat obliqeely. 


>: them. a os produced by this estoy sr and 
cell-growth accompanying it, causes murgi to 
Reeser fattened ox to ks cone ms 
arrangement. Possibly these 
od may be formed fee ways 
@ appearance usually presen! 
then hiber suggests he former 
the latter process, as the central 
sre most frequently a tees 
present ho signs of active 
Similar globes are not un- 
ly in simple warty 
oe emel Sherer ie be 
jostic of elioma. 
formed cells aiea 


Hie 


epithe Vig. 406.— Bpitheliows of Anus (148 
ved in Universit am.) Tlustretes the Anerture of an 
Hospital. The individual coll epithelial globe, and shows the spinous 
na obtained by scrap- — sells whieh secur normally in the Mal 
but little from the healthy — pightan Inyer of the shin, 
You 1-63 
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994 TUMORS. 


scaly epithelium that may be got from the mucous 1 
lip. They are often Jarger, and sometimes contair 
In the older parts of the growth, they are usuall} 
When an epitheloma has undergone ulceration, | 
covered with prominent masses like large granulat 
the nature of the growth can often be made by re 
submitting it to microscopic examination, If ina 
completely destroyed, epithelium is never found ex 
an epitheliomatous ulcer, on the contrary, it is fo 
ulcerating surface, The vessels of epithelioma a 
plentiful as those of scirrhus or encephaloid, A 
rowths to the fymphatics, there is some difference ¢ 
‘aldeyer believe that they have demonstrated 9 
the cylinders of cells, and consequently 
m is actually within lymph-s The 
linders is said exactly to resemble that n 
Slee dies The ey tumors present thesa 
as the primary growth, but they are usually softer, 
are always less abundant and sometimes wanting. 
The mode of growth of a squamous epitheliom 
without difficulty. If, for instance, a small warty 
removed in an early stage and examined microsco} 
be composed of hypertrophied papille covered witl 
scaly epithelium. “The papillw increase in size as 
is approached. The cutis vera beneath the langs| 
themselves are infiltrated with small round 
parts of the growth the epithelium will be found | 
ut in the central parts, between two or more papil 
cells will be seen forcing itself into the cutis vera, 
infiltrated at that spot with small round cells. So 
all superficial the growth cannot be said to be 
sree ag a simple wart; whenever the epithelium 
through between the papillw and extending into 
raat is undoubtedly cancerous. The scaly ton, 
into epithelioma also offers a favorable opportunil 








COs. 

Diagnosis.—The diagnosis of epithelioma from 
is not always easy. The principal points that shou 
1, The almost invariable occurrence of the epithe 
muco-cutancous surfaces. 2. Tts early ulceration 
very commencement. 3. The rapidity with whieh 
new growth. 4, The origin of the disease from 5) 
pak irritation. 5, The absence of all evidenoy 
ternal organs. 

‘The Prognosis of squamous epithelioma is far 1 
of scirrhous or encephaloid. Its superficial origin 
Surgeon to recognize it early and remove it, in son 
are affected, and even after ae enlargement 
hope in some cases of completely eradicating the 
affvcted glands, 

Recurrence after Removal takes place in squi 
Jandular cancer in the sear or its immediate 1 
lymphatic glands, and in these situations is due 
conditions. Distant recurrence is, as before state 
it does not take place it is due, as in other forms, t 
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elements throughout the body. In one case in which I removed an epi- 
thelioma of the e, recurrence took place in one of the toes and in the 
Jung after a Japse of nearly two years, 

Upitheliowe presents the peculiarity, however, of reappearing, in some 
‘rare cases, in the neighborhood of the primary growth, yet not in con- 
nection with it. In these eases it would appear as if there was a tendency 
to epithelioma in a particular region of the body, which becomes more or 
Jess widely affected in different parts in a consecutive manner, Thus, I have 
seen after the removal of an epithelioma of the lip on one side, recurrence 
of the disease inside the mouth on the other side, This mode of recurrence 
is slower than the first. I have seen from three to four years elapse between 
the removal of the epithelioma on the left side of the lower lip and its re- 
currence inside the right _ 

It would appear as if epithelioma were eometimes eapable of transplanta- 
tions, or of inoculations, go as thus to be locally multi . have seen an 
epithelioma of one labium apparently inoculate an abrasion on the opposite 
one, where a fresh centre of disease developed, and an epithelioma of the 
tongue infect the lower jaw through the contiguous alveolus of a loose tooth. 

3, Corumyar Errraevioms.—This form of tumor has eal been 
called “adenoid cancer,” but the term columnar epithelioma is ely to 
lead to confusion, and more correctly the nature of the growth, 
Tt occurs, a8 a rule, at the same age w) much the same condi aS 
squamous epithelioma. It is confined to those regions which are naturally 
covered by columnar epithelium, and forms the most common tumor of the 
oe and intestine, including the rectum. During the ten years, 1871 to 

|, there were admitted into the surgical wards of University College 
Hospital, twenty-five cases of cancer of rectum, described as columnar 
epithelioma, and nine in which the form of cancer is not clearly stated, 
which were probably of the same variety. Four cases are recorded as 
having been met with in the sigmoid flexure and one in the antrum. Of the 
cases of cancer of the stomach and fifteen of the intestine, admitted 
into the medical wards, it is probable that many, if not most, were columnar 
epitheliomata, but the report contains no information on this point. It is 
met with also in the uterus and gall-bladder. 
and Progress.—A columnar epithelioma bears the same rela- 
tion to the papilloma of the intestine, that the squamous epithelioma does to 
common wart on the skin. Just as many squamous epitheliomata com- 
mence as warty growths, so a columnar epithelioma may begin as a papillary 
rowth from the mucous membrane, A simple papilloma, as it increases in 
size, keeps its superficial character, and becomes, in most cases, pedunculated 
and shows little tendency to ulcerate. A columnar epithelioma spreads 
widely with a somewhat firm, fleshy base. Its surface remains papillary at 
the circumference, but soon ulcerates in the central parts, becoming rugged 
and irregular, and bleeding readily and abundantly. The growth extends 
through the whole thickness of the gut, and may implicate neighboring 
viseera. Such growths come ufder the observation of the Surgon chiefly in 
the rectum, an occasionally he is called upon to perform colotomy for 
similar tumors of the colon. All the tumors of the pylorus that have been 
removed have been of this nature. Columnar epithelioma shows a much 
lower degree of malignancy than squamous epithelioms. It grows, a5 a rule, 
slowly, and Ct ag 'y does not affect the lymphatic glands till a late period 
of the case. Visceral recurrences are rare, and are met with chiefly in the 


liver. 
Death commonly takes place from the local disease, either from exhaus- 














TREATMENT OF CANCER—CAUSTICS. 


daye—more intense and prolonged than any occasioned i 

> arp iaeemeag a ae agp pie nr ah te i 

to repeat the application of the caustic several times, the suffering 

greater than the most resolute patient can submit to, 

‘The chief argument in favor of the use of caustics is the statement, that 

cancers thus destroyed aro’ leat lishlertn/rechis CHAE (NW esl eee Ue 
There is, however, no evidence before us in proof of the truth of this 

doctrine. It is impossible to believe that the mere method of removal of the 

Toeal disease can influence the of the case. If secondary infection 

Mavestaken'place, it can siguily very little whether the local disease bs 

ye obae by aa If no infection exists, it appears to 
the patient must be equally safe in whatever way the a 


ix removed, provided it be thoroughly and effectuall, (ad ne An 
Pilea area seb {ha oakritietar 
is, that enlarged lymphatic glands are more li 
their use than when the primary eancer is extir 
Subsequent experience has not, however, confirmed this statement, Some of 
the advocates of the use of caustics in the treatment of cancer pretend that 
the particular agent employed exercises on the morbid structure a 
action, which is confined to it, and does not extend to the neigh! 
healthy tissues. But this assertion is entirely destitute of foundation. 
‘Caustics are more frequently applicable to epithelioma than to scirrhus or 
oid. In certain cases the disease is so situated, as in some parts of 
or in the deeper cavities of the body, that it cannot be dissected out, 
and in these its removal nay be effected by caustics; but, if these be 
Sutdovad,care wioild be taben thai they: be frealy 3 i beatin 
strong, 50 as thoroughly to destroy the whole of the morbid textures. 
clent caustics, such as nitrate of silver, irritate and do not destroy the tissues 
which they are applied, and in this way do much mischief. Inflammation 
excited around the growth, and te aflansed Gaeten baiaoans rapidly infil- 
abnormal structure, which thus extends with much greater 
y than would otherwise have been the case, 

Cae ayes earl are ener ere Dee 
are various. They cannot be used in iminately, and conse- 
we must briefly consider them iy. 
concentrated mineral acids, especially the fuming nitric and anby- 

eae are often advantageously employed, The concentrated 
may be usefully applied to amall superficial cancerous uloers ; 
rapidly destroys the tissues, and does not spread too widely, but it is not 
enough for the destruction of tamors. The wall 
a white paste with asbestos, as used by Michel, or rabbed into a 
it ii caustic which Velpeau extols as the 
i th ich it i: ts ied inte , 
|. It converts the pert to which it is a 4 
as coe but little poet inka” ny 
action is not longed. i 
Soagh sheaths Saini eet be left, cicatrizes ely 
‘with contraction. Ti-ncta aloo, 8 = hancotetaticn rapidly tcivaling 
Tet copesaly pret and ts 
y 


ah © Vienna 7 


ape of 
+ but 
surface, 





TREATMENT OF CANCER—PRESSURE. 1001 


ee Tn action it somewhat resembles the chloride of zine, but 
of pried ics, I should certainly eay that the deliquesced chloride 
of zinc is the safest most efficacious, more particularly when a scirrhous 
tumor has to bed |. When an en id fungus has to be attacked, 
the concentrated sulphuric acid is preferable; owing to its Rr ed and 
hemostatic properties. When small cancerous sores have to be destroyed, 
the nitric acid, the arsenical paste, or the chloride of er Bai into a paste 
with four and extract of opium, may very convenient! used. 
is s plan that has been alternately fy extolled and much 
‘Tt was fully tried at the Middlesex Hospital, by Young, more 
than fifty years ago, and unfavorably reported upon by Sir aries Bell at 
that time ; it consequently fell into disuse in this cvuntry, but was revived 
Reeamier in France, and employed largely by him. Although he publ 
‘@ favorable account of this practice, it made but little amongst 
RR Seal the only one who seems to have used it to any extent 
‘Tanchou, who employed a oe topical medication conjoined with 
it, this country the practice fell into complete oblivion, until J. Arnott 
ome years invented a mode of employing pressure by means of an 
ion; since which time it has often been employed, bat with 
aie arate 7 =e me ad ly to pl and 
ony pressure, Young had recourse principally to plasters 
Siaceatier’ cred! ainadou' aplied wit’ ac elastic roller; and 
Tanchou recommended spring- under which small bags or pieces of 
cotton-wadding im ated with various medicinal substances were placed, 
protect the skin and Somos tumor. Arnott's consisted 
of exercised by a caou' air-bag, held in its place by 


atrape, 
upon a ring, the ire exe which was 
Bie ary om tro asl n PGS ence or oven dct reac a EGE 
all these different plans, but have never found permanent advantage 

from any of them. 
question that necessarily arises in reference to the employment 
re in these cases is, whether it can effect a cure. This it could be 


to do only by kere ap yy, and subsequent absorption, in the 
e 


i 


locul forms of cancer. only ense on record, with any pretension 
toa conclosive character in this respect, is one, related by Walshe in his 
excellent Treatise on Crncer, of a cure of a tumor of the breast believed to 
be cancerous, by com ‘jon. But even this instance T cannot look upon a 
by any means conclusive; for, although no one can entertain a 
than I do of the very remarkable diagnostic ekill by 
falehe, yet I think there ean be no doubt in the mind of any surgeon that 
ie absolutely impcssible to determine in many cases, by bate amount of 
or ekill, the hoecpeninctted a ree ae ee j 
inost-experienced practitioners frequen 5 
tumor, that it was of a different character from what they bad 
anticipated. ‘This difficulty attaches to Walshe’s case; and I k 
is no proof that the tamor of the breast which underwent 
under the pressure of Arnott’s apparatus, was of a traly enocerous 
and that it wax not a chronic inflammatory induration, which, as 
knows, will disappear under this kind of treatment. 
compression cannot be shown ever to have cured cancer, can it 
the progres of this disease, or relieve the t 
I that in some cases it may certainly do both, though in 
n& unquestionably injurious. It appears occasionally to retard 
of the tumor when applied in the early stage, simply by pre- 
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pepe peration be unsuccessful i eradicating the 
ay et ey juctive of much atin the contamination 
two Silesian doses present themselves 


pene! eT oe cathe cae idalyastepsiel eacie oe 
> ae be removed with DA 
aise escent (belo completely freed from the dleaane, cannet; 
be doubted, ali gy iimy bere tha ch aan eae 
do occasionally ll under the observation of Surgeons, and 
to prove that the affection is nok polaris Sateen mod 
isms cin macceed fn.samelig ie eantoR aziog lia lore] concleken, Ss 
be rescued from a return of thi Velpeau states that 
ee euy ot aioe pa aeaey of cancerous tumors—at 
no return bas taken place for 12, 16, or 20 years after extirpation. 
idence of Brodie on this point is extremely valuable; welling ISM 1846, 
ent Surgeon states, that “so long ago as 1832, I 
Sudiries tans, end she lelp' nll pl hodlte as les 
last year. Since the operation she has married, and had children, 
Tess celled itanes 8 Teac SCOOREL OL ARES SoBe 
6 0) ion thirteen cons 
fthe from the old disease; and, very lately, I havo beard of another 
hose scirrhous breast I removed six years ago, and who continues 
The opinion of Fergusson is also very positive on this point, and he 
fan Wha with whit perfectly agree, He says: “ Nevertheless, as 
reat oats canta ah peoectee s point on which most parties 
agree—an operation should always be resorted to, provided the knife 
earried beyond the supposed limits of the diseaso; and, moreover, 
SEE es Se, Be Oa the patient to submit to 
proceeding.” The results obtained Kilster still further 
pty omen ral the disney br opematiog 
f these eminent Surgeons, suj as it is by 


ait 


ee 


cancer cannot be Actually cured by excision, may not life be pro- 
and health improved by an o 


Reciadly seattey or at this is posible; and Petipa 
forms of eancerous dis- 


ERE 
i 


F. 
4 
8 


ned 


from a source of local irritation, 


HE 
z 


longing life of tis ve ey Paget 
ie rvavions 
le. afatee, tbe. aver suratias of life of thoas 
iimder this fore of disease, in w the primary affection is removed, 
ceneay ent month: whilst the average of those in whom 
ai tr i cor, ot ore tha two ear 
fall aibcied the variage of tls important quegion 
M1 
was a source of great pain, tenet ae consequent 
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REMOVAL BY THE KNIFE. 
ieeren sees! blocdivemels and nerves of a large size than would at first 


practicable, the deep dissection will best be commenced and carried 
out from that SES CF the La OE Se Pee eS blood- 
Sola appear ene they are thus early cut, and being once 
weized in catch sive no further tbl, which hy woul do were 
Sa ne Srocs the trenton. a eS eer eae ee 
eee srrre OF the a Se pare oe Sherwell yrae 
‘tou on this dissection, 
methodically fromronealde of tho tamor ta cee ates 
aad eee 50 as to give as much room as possible, whilst the 
the mass with his left hand, or with a large double 
foxes ear it well forwards, uses the knife Bis successive 
ae ee all und rime dh pi 
until he completely detaches it from its connections. The safety of con- 
ee sean tector will be Ge eecsoeed Ey enero ae of the 
knife constant! ly directed towards the tamor, if this be non-malignant; 
Attention to this rule, tamors may be removed with remarkable 
iene see peagt Doe hood of meas cise t parts. If, however, the 
be malignant, the incisions must made wide of the disease into 
health: pen eceo eee around; unless this be done, portions of the tumor 
tmay be left from which fresh’ growths will rapidly sprout, or tissues asppe 
ently besliis y may be left which are in reality impregnated with cancer- 


After the tumor has been removed, it must be carefully examined, with the 
Tropeaty Gamcsed vo Ig sane uosaoaa ss ousting 

out. In some situa as 

eee eee 


i eekne Ss we oe eee (owibi shoold be 
rgoon's fingers or handle 

tumors from the neck or ae tha danger of te entrance of 
sto a halfslivided vein, held open by the traction on the tumor, must 


The goon abould saree undertake the removal of tumors that cannot 
be oly and and sary, as the part left will always 7 bio 


ly assumin, Pee character ; 

Argiongel with ili. oe tumors, se rapidity of ‘increase of which bs is 
augmented by partial operations. The exoeptign to this rule con- 
the case in which a large ulcerating and necrosing muss maj 

removed with the view of giving the patient temporary ease, and save hi 
from the annoyance of the putrescence of disintegrating tamor, 
however, the Su have feces ees 
1 the whole, and have been ived as to the depth and connec- 
ef the mass; if, for instance, he find, after commencing his operation, 
the tumor extends more deeply than had been anticipated, and ¢o1 
close eae yith importan: as paeriet oae as at the summit of the axilla or 
I, thd patient, im from 
Ree 
meen L ave 
# we the apex of the we 
everything below thin On TF ihe lig 
ering lw iO he 

eset the knife. 

BROMO Cases ee ee 
“tumor, that the attachments of the growth are not so firm or deep as had 











SCROFULOUS LESIONS. 1015 


As a sequela of this the condition known as “ granular lids” not uncommonly 
is set up. The papillze become excessively vascular and hypertrophied, till 
the whole surface of the membrane appears to be covered with genuine granu- 
lation-tissue. The affection specially known as strumous or phlyctenular 
ophthalmia, consists of the formation of a small intractable ulcer on the 
cornea, with intense injection of the surround- 
ing conjunctiva. 

‘he ‘mucous membrane lining the nostrils 
becomes chronically congested, red and 
swollen, giving rise to habitual sniffing and 
to azensation as ofa constant cold. The dis- 
charge, at first merely mucous, frequently 
becomes purulent, and lodging in the irregu- 
larities of the nasal fossie, decomposes, givi 
rige to the most offensive smell. This condi- 
tion, known us sfrumous ozena, may sooner or 
later cause ulceration of the membrane and 
subsequent necrosis of the bones. Occa- 
sionally the lining membrane of the antrum 
becomes irritated, and this may be followed 
by enlargement of the cavity and discharge 

unhealthy pus into the nostrils. Fig. 410.—Scrofalous Ulcer of Leg. 

Chronic purulent discharge from the ear, 
serofulous olorrhca, is another very common affection. The disease most 
frequently commences in the middle ear, the discharge finding its way out by 
perforating the membrana tympani. It frequently leads to destruction of 
the ossicles and permanent deafness. The mucous membrane of the genito- 
wrinary organs also is readily atfected with purulent catarrh, often arising 
from very slight causes, and is very permanent. Such discharges are’ of 
common occurrence in female children,and have frequently given rise to un- 
founded charges of criminal assault. 

Perhaps the most important local diseases arising under the influence of 
scrofula are those of the Bones and Joints. The bones are liable to a slow 

rocess of ulceration or caries, usually commencing 
an their articular ends or cancellous tissue. The 
bony tissue becomes invaded and destroyed by an 
advancing growth of small round cells, amongst 
which will usually be found giant-cells, epithelioid 
cellsand lymphoid corpuscles, arranged asalrendy 
described in tubercle-forming non-vascular areas 
amongst a fungating mass of vascular granula- 
tion-tissue. inflammatory products tend to 
early degencration and softening, and chronic 
al containing unhealthy curdy pus are 
formed. This condition ix especially prone to 
occur in the spongy tisue of the articular ends 
of long bones or in the cancellous tissue of short 
bones, more particularly the vertebrw and the 
bones of the fowt. When the disease extends 
from the bones into a neighboring joint, 8 chronic 
inflammation of a similar character springs up 
in the whole synovial cavity, giving rise to the Fig. 111.—Serofulous Disease 
condition known as white swelling. The of Fingerand Arm. 
brane becomes covered by a mass of fangating 

ulation-tissue, scattered through which nodules are usually met with 
identical in structure with those already described under tubercle. In other 

















































1018 SCROFULA AND TUBERC 


infective ; it may then remain a local infective pro: 
out becoming general, or it may infect the whole sy 
or chronic general tuberculosis, 

Signs or the Scrofulous Diathesis.— 
of scrofula are the various forms of inflammation a 
individuals in whom the affections arise usually 
tional peculiarities which are said to be indication 
thesis, The constitutional condition is often errc 
general debility, It may, and often does, coexist 
means synonymous with weakness of constitution 
without any serofulous tendency or taint, more pa 
of the nervous temperament; many delicate peo 
perfectly healthy, and showing no disposition to str 
contrary, the ecrofulous constitution is conjoined w} 
and mental activity. 

‘The existence of the scrofulous diathesis is often 
of a peculiar temperament, 

‘The Sec: us Temperament assumes two distin 
dark, and each of these presents two varieties, the 
most common is that which occurs in persons w 
parca skin, having clear blue eyes with large pt 

ingers, and fine white tecth; indeed, whose beauty 
in early life, being dependent rather on roundness 
of form; and whose growth is rapid and precocio 
the affections are strong, and the procreative power | 
activity is also great, and is usually characterized 
softness of feeling, and vivacity of intellect. In 
such ns as these, that the nutritive, procreativ 
rapidly and energetically develeped in early life, bu 
early exhausted. In another variety of the fair scr 
find a coarse skin, short and rounded features, lij 
curling sandy hair, a short and somewhat ungai) 
fingers; but not uncommonly, as in the former 
mental activity, and occasionally much muscular s 

Tn the dark form of the serofulous temperamen! 
what heavy, sullen, and forbidding appearance; | 
greasy-looking skin; short, thick, and harsh curly | 
often a powerful and strong-limbed frame, with a 
or langor of the mental faculties, though the por 
sometimes remarkably developed. The other dark 
characterized by clear dark eyes, fine hair, a sallow 
pst organization that closely resembles the firs 

ir stramous diathesis. 

In all these varieties of temperament, the dij 
to be weak and irritable. This condition, whiel 
associated with struma, and the importance of wh} 
by Sir James Clark, must be regarded as one of thy 
connected with scrofula, and as tending greatly to 
tion which is so frequent in this state, is quate 
characterized by the tongue, even in young childres 
towards the root with a thick white fur, through 
Project, constituting the “ pipped” or “strawberry 
tip, as well as the lips, being usually of a bright ) 
the tongue is aggravated by stimulants, high livin 
purgatives, In the fair varieties the bowels are us 


SIGNS OF GENERAL TUBERCULOSIS. 1019 


in the dark forms of strama there is a torpid condition of the intestinal 
Tn all cases the action of the heart is feeble, and there is a tendency 
ary eran poate hcp 
ese 
ibjects, yet cases of serofulous disense arc 
iin ates nn preset one of tem vgs 
After the definite manifestations of mas els ete eae ae ea 
=e health comally suffers considerably. The individual usually 
sallow, cachectic, and debilitated, The prolonged sup- 
many scrofulous affections 


0 disease; those covet heap Seiuaes SOW in whieh. 
affection Slr secondary to the primary local disease. 
ace berculosis.—The consideration of this subject belongs 
bw rather than Surgery. When general tubercalosis occurs as a 
the pence ofa local serofulous brs a Remote 
a form of ordina: monary isis, runs the 
eee 
ims which eannot be accou 5 longed su) 
local seat of disease, suas lead to a pl slaps tpl L eager 
ce. 
uulosis following a local scrofulous disease, 
ly met ‘with in joint-disease and more often in serofulous 
‘or tabercular weaticle there is marked febrile ates the thermometer 
\reaching often 103° F. or 104° F., without, at first, definite affeetion of any 
pee The symptoms may then ly resemble 
wound my be mistaken for sopticnaa cere tess 
Reiter essai ihe casted. week; ky aipncears untae tabi acnts 
|phithisis, tubercular Unga tem ninagions ns definite tubercular affection, 


jmiake thelr appenran 
aps" enn of erful and tberl ules the be af ere 
‘ia pee ravacties in their a are usually such condi- 
ras Sao Fearne of the bod: 
both scrofuls and tubercle is well known to the 

pantie and w ; for, although the disease is not commont; 
iooate, yet the tan pT aL ia peste nature of the 
tion often manifests itself at an early period. That a parent may 

ace enue Cae telpedan App ree nye 

is undoubted. There are certain conditions wl 


obtai 
, in only 56 did the i idag taalulal Sorwhioh qieadaier 


FE 


wi we strumous children; 0, ala the 


| peel often exhibit » pronenes to 
= influence Ppa somerset 


is but small; and ody pars stated that the inhabitants of 
who inter euch as those af 


fit 


iu 


arising from an babitual nldimeeed if hygienic 
of nourishment, or the administration of improper 
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SOFT CHANCRE—SPECIFICITY. 1025 


and this probably explains those cases in which, after connection with the 
same woman, different men have contracted different forms of disease, or 
even both affections. In this chapter, we shall describe—1, the Local Con- 
tagious Ulcer or Chancre; and 2, Syphilis; reserving the consideration of 
Gonorrhcea till we speak of Diseases of the Urinary Organs.' 


I—LOCAL CONTAGIOUS ULCER OR CHANCRE, 


The Local Contagious Ulcer, Simple Non-infecting Sore or Soft Chancre, 
is a sore of special form and appearance, characteristic of the nature of the 
disease. It may occur on the cutaneous, and the mucous, or muco-cutaneous 
surfaces, most commonly on the latter, on account partly of their greater 
exposure to contagion, but chiefly from their being less perfectly protected 
by epidermis. Chancres present much variety as to their appearance and to 
‘the course which they pursue: so great indeed are the varieties, that they 
have been luoked upon by some Surgeons as affording evidence of distinct 
diseases proceeding trom different poisons. This doctrine, however, is entirely 
erroneous; the varieties in their appearance depend on seat, constitution, and 
other accidental circumstances. A chancre, then, is a specific venereal sore 
or ulcer, originating invariably from contagion, and capable of pro tion 
to other parts of the same or different individuals by inoculation. Like all 
other ulcers, a chancre presents two distinct periods: the first, in which it is 
either spreading or stationary, in which alone it is specific, and which may 
be of almost infinite duration ; and the second, in which it has commenced 
to granulate, and a process of repair is set up in it. 

Spreciric Natcre.—Ricord and numerous other observers have shown 
clearly by experiment, that pus from a chancre, during its first period, if in- 
oculated into any part of the surface of the body, will produce a specific sore 
of the same character. After the inoculation has been repeated a certain 
number of times the individual seems to become insusceptible to the poison, 
and no chancre follows the introduction of the pus. Boeck states that this 
occurs usually after three or four months of repeated inoculation, but the 
time varies with different individuals ; some never acquire an immunity, and 
in all it is only temporary. No pus that is aot chancrous can occasion the 
specific venereal ulcer. 

A simple chancre is a local infective inflammation, produced by the action 
of a virus which increases in quantity in the affected area, The increase of 
the on is supposed to take place by a process analogous to fermentation 
occurring in the inflammatory exudations, Thus we see that the result of 
the inoculation of an infinitesimal dose of the poison may be the formation 
of a sore from which many drachms of infective pus may be discharged 
before the process ceases. The intensity of the local action of the poison is 
such as to cause a progressive destruction of the tissues by ulceration. Asa 
Tule, it shows but little tendency to diffuse itself amongst the tissues, the 
area of inflammation beneath and around the ulcerating surface being 
usually very limited. Occasionally, however, from causes which are not 
fully understood, the intensity of the ‘us is greater; it then extends more 
deeply, causing more rapid destruction, the dead tissues not_being removed 
by ulceration, but remaining as an adherent pulpy slough. This form ia de- 
scribed as the phagedenic or sloughing chancre. The virus of a simple 
ehancre may be taken up by the lymphatics and carried to the nearest 
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place in other circumstances. During the first twenty-four 
introduction of th pcp in the kin the paint of 
id that some inflammation oie the punctu 
hot, red, and itehy. About the third or fourth day, a 
is produced, which is at first deop-set, but becomes on the fol 
‘Tore superficial with some depression in the centre, 
a smallpox le. On the Retr the pustule burete; 
it has usually dried, forming a small round seab, which 
ich presents the typical characters of a 
being circular and depressed, with an jar “worm-eaten 
foul grayish color, which cannot be cl . 
fndurated by inflammation, and an angry-looking red 
Such induration as may be present is not sharply defined, 
into the surrounding healthy tissues. This is the typical chanere, 
‘are the appearances that every true venereal Rap befirn sore 
will present about the fifth or sixth day after inoculation ; from 
may diverge more or less completely from these characters, but 
inoculated at any time during the poisonous stage, produce an ulcer 
il the same period, after which it may in i 
deviate into one or other of the unusual forms that chaneres occa- 
assume, 

WWatrarrad-—Theee have been described under various denominations 
the numerous writers on these affections. The following clussification wil 
fnclude them all: 1, the Simple or Soft Chancre, or Chancrous Excoriation; 
2, the Sloughing Chancre; and, 3, the Ph: ic Chancre, The particular 
form of the sore is in cach case determi: its situation, and the constita- 
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tion of the patient or that of the individual furatshin the contagion. 
or Soft Chanore, or 


ds Chancrous is certainly that 
@ disease which is most commonly met with. It consists of one or 
‘more small sores, somewhat circular in shupe, of a very shallow 
resembling rather an abrasion, with sharp-cut edges, sometimes 
undermined, and having an irregular, spongy surface of a tawny grayish or 
Yellowish color, with s narrow red around the edge: in many cases 
‘attended with mach heat and itching. Piiectretlveted deorimc S, 
left under the corona is, or about the glans, the whole of which may be 
dard pemeritgeipscm il oS hoe pa 


ulations, hence termed fingating sores. In othor instances are 
Eritable, becoming execediagl sensitive, with a tendency to 
a dusky red = Pe ‘These chancres are very wendy 
by much general inflammation of the penis; the organ being 
‘and swollen, from subcutaneous ademas, and usually in a stato of phimosis, 
‘with much purulent di from between the prepuce and glans, 
2 Chancre.—T'bis may be looked upon as a gangrenous inflam- 
n non-infecting sore. It is usually the result of want of cleanli- 
ness, and of the confinement of the siyee under a mes 
‘most likely to oocur in weak and debilit wabjocta, bat it 
, ‘The penis becomes 
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except in the color of the slough, which may be in a great measure acci- 
dental, and in its tendency to somewhat rapid extension. 

ic sores are most commonly met with in persons suffering from 
debility from want of food, or after exhausting diseases, and in scrofulous 
subjects. Chancres are also very apt to assume this form amongst | 
exhausted by the hardships of a campaign. Phagedwnic sores when 
ey ie See sccors pane iy ras pate ands) peed See 

isturbance. 

Srruatios.—As simple chancres almost invariably result from connection 
peeepeeeen suiticing m sores Of similar nature, commonly occur on 
the genital organs. In the male they may be mot with in any part of these ; 

characters vary somewhat, however, according to the situation in which 
they occur. They are by far most commonly seated Ned ta 
between the glans and the prepuce ; thesituation next in order of frequency 
or the inner surface of the prepuce, next to the frenum, then 

more rarely the orifice of the urethra, in some cases extending a 

down the canal, and lastly the skin of the body of the penis. 

t the frwnum are often sloughy and irritable, have ® great 

to perforate or destroy this membrane, and are more frequently 

Dye iiawecethiige’ i bat" Shais: iiyisnt AiveTaniwe yaciaaen aerial 


‘Chancres may also form on other parts where have been accidental 
ly tncalated. Thus I saw many tq be (1839) in ed 
a man, laboring under ecrema of the in whom the cut 
had been converted into a series of immense chancree by 
lation from s sore on the penis. 
women, chavcres are most commonly situated on the external organs 
usually just inside the fourchette or labia minora, very rarely 
ov the lining membrane of the vagina, bat sometimes on the cervix 
or om uteri; hence it is impossible ever to pronounce a woman free 
ehanere without examini parts by means of the speculum. When 
situated upon the external organs, they are not ealrequintly nonce be- 
tween the rugs, or in nooks and corners of the mucous mom! In these 
their presence may sometimes be detected by the labia being swollen 
odematous from the irritation produced by them. 
Diacxosis.—The diagnosis of chancre is usually not difficult, the peculinr 
r of the sore enabling the Surgeon to recognize it in all its forms. 
Tn some instances, however, it is by no means to say positively whether 
an leer on the penis be or be not chancrous. It aig meth ifficult to 
lish some forms of excoriated chancre from herpes on ice or 
glans, or from those slight excoriations that many men habitually contract 
after a somewhat impure connection; so, also, the wound resulting from a 
frenum often presents a suspicious a ce, 
of the prepuce is recognized by the closely set crop of small 
Yesicles with some redness round them. Herpes may inoculated 
with the poison of achancre. Pastules then quickly form in the place of the 
Sexall eres whlch soccl eased A 


simple excoriation, or the wound from & ruptured frenum, can 
from a chancre by watching the sore for a few days; 
better not to wait till the characteristic appearances show themselves, but to 
doubtful case as a soft chancre. hiker rdl crite ines: 
phimosix, it is always extremely difficult to determine with- 
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uleeration may start from a true syphilitic sore or ovcur in Lier ie 
from constitutional syphilis. Mercury is, however, often inadmissible, 
if given indiscriminately may do mach harm in many cases by further debili- 
tating the patient. On the other hand, some sores which have resisted 
treatment for a long time tay rapidly improve if mercury be carefully ad- 
ministered in small doses. Wallace stated that its beneficial effects were 
most marked in those cases which are charucterized by the presence of a 
white slough. Tt is best given as the perchloride, in doses of gy to yp wf a 
with tinetare and decoction of cinchona. It is in these cases also that 
Jocal application of perchloride, in the strength of from one to two grains 
to the ounce of water, is 50 preraceiy eat 
Synrroms or THE 1 Coxractous Uvcrn.—Chaneres 
are not unfrequently followed by a series of affections which may be termed 
upon the primary disease, esis Som 
in their and presenting no evidence of constitutional 1. 
These consecutive symptoms are three in number, viz., Contraction of the 
Cieatrix of the Chanere, Bubo, and Warts. 

Contracted Cieatrices.—Most excoriated chancres are healed without any 
smirked cicatrix being left; but, in the phagedsnic and the sloughing 
ebancres, there is always loss of substance, often to a considerable extent, 
and consequently a scar. If the ulceration happens to have iu- 
volved the orifice of the urethra a very intractable stricture may result, 
which may subsequently necessitate division of the scar for its relief. The 
situations of all venereal ulcers should be watched for some time, however 
readily the sore may have healed ; for the virus of sy, 

luced with that of the simple chancre, and if this have 

rativn will commence at the point of contagion, when the time of incubation 
or inactivity of the virus has elapsed. Thus a month or six weeks should 
emnwer aren the a 8 connection, before the Surgeon pronounces the 
bubo is meant an in creck repens termi- 
‘secede of the lymphatic glands which receive the yp 
inoculated surface. A bul IoaeRpeerel yee in 
rption of irritating matter from on the penis, may 
as, for instance, in the axilla, in cases of chadcre on the 
bmaxillary region, if the disense occur on the Iii 
of the inguinal or other lymphatic glands that occur in cases 
chanere, may be either simple or specific. In 
material may be derived from concomitant i 
when balanitis or phimosis is present, without the 

chanere reaching the gland. In ecrofulous su! 

ince. In these cases the bubs is termed 
considered as simple inflammation. It may speedily 
formation of pus, but should suppuration take place the pus 
“too gen is not Seon Tt constitutes in 
an te nothing in any way peculiar, 
Zt gore of simple fanueed tee is some 
of the glands ubove Poupart’s i aceon) 
of stiffness and drageing pain, The 

inflammation of the glands in the pel 
about or otherwise : ig binwelf, I 
“alfietion etek Pat gam umel the 
of the lym, ys 
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TREATMENT OF BUBO. 1085 


ecthymatous pustules; hence it must not be concluded in this case that the 
bubo was consequent on the direct absorption of venereal matter along 
the lymphatics. In fact, the proof of the existence of this form of bubo is 
far from satisfactory. It frequently happens that small excoriated chancres 
heal in a few days, before which time, however, the inguinal glands have 
become irritated and enlarged ; and, as the enlargement of the glands goes 
on after the healing of the chancre, a bubo may be formed when all trace of 
its primary source has entirely disappeared. 

Greepiny Bubo.—In some cases'a trulent bubo, as has been well shown by 
Solly, assumes a tendency to creep or spread over the neighboring integument, 
extending in this way toa consiterable distance down the thigh, upon the 
abdomen, or over the ilium. This creeping bubo is characterized by the 

uliar semicircular or horse-shoe shape that the sore assumes, and by 
its tendency to cicatrize by one margin, whilst it slowly extends by the 
other; the cicatrix always being thin, blue, and weak, closely resembling 
that of a burn. 

After a bubo has disappeared, a good deal of induration may be left in the 
glands of the groin, perhaps with matting together of the surrounding areolar 
ewe and this induration may continue for years, or even for the remainder 
of life. 

The Treatment of bubo consists, in the first instance, in endeavoring to 
prevent the occurrence of suppuration ; and should pus form, in letting it out. 

The Preventive Treatment of bubo is of considerable moment. It consists 
essentially in perfect rest of the part, and the application of leeches and of 
cold lead lotions. In reference to the application of leeches, there is a 
practical point of considerable importance that requires attention—viz., that 
the leech-bites may become infected by the chaucrous pus, and thus converted 
into a number of new chancres. This accident is best guarded against by 
covering the bites with collodion and plaster. 

If there be much pain, and if the skin be already reddened, hot fomenta- 
tions, and the application of an ointment composed of equal parts of extract 
of belladonna and glycerine, will offer the best chance of arresting the 
progress of the inflammation. 

If the bubo be indolent, with but little tendency to suppuration, the appli- 
cation of blisters or tincture of iodine may be of service. B. HiN states that 
steady pressure by means of a pad of cotton-wool and an clastic bandage may 
sometimes produce absorption. The application of lint soaked in a lead 
lotion containing about two drachms of the solution of the subacetate and 
one ounce of spirit to half a pint of water has been said to favor resolution. 

If notwithstanding our endeavors to prevent suppuration, matter form 
within or around the gland, as evinced by the swelling becoming soft, boggy, 
and inflamed, a free opening should be made. This should, as a rule, be 
parallel to Poupart’s ligament, but if a vertical incision would lay the cavity 
open more perfectly, there is no objection to adopting it. The incision 
should be made carly, before the surrounding skin has been undermined and 
thinned. If this should have happened it may be necessary to destroy the 
thinned skin with potassa fusa, or to cut it away with scissors, before healing 
will take place. 

After the bubo has been opened it should be dressed from the bottom, 

¢ or iodoform-wool or lint xoaked in carbolic oil, (1 in 10), 
oil or some such simple application 

If the cavity presents a chancrous appearance, being irregular and sloughy, 
with clevated and angry red edges, it should be treated by the free applica- 
tion of iodoform in the same way as for the original sore, If on opening the 
bubo a gland can be seen projecting into the cavity, attached only by one 
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SYPHILIS. 


soffering from active syphilis. More evidence is requi 

sions for or against he taapald rigia of ny philioiten De’ lnwwn fe tal 
philis is divided into acquired and hereditary 

Bpilecrdittrence barvees bees two forma to justify 


a sad Meer be Bdinahen frente 
perhaps not capable in all cases ing sharply 
icin dict wo be welt a ens clon te mano 
\¢ first stage is the period of incubation, extending from the inoculation 
‘appearance of the local of the disease at the seat of infeetion. 
or Primary Stage, includes the appearance of the characteristic 
festation, the indurated sere, accompanied by indolent enlarge 
tir Pe erie em nned toe 
includes the period during which the so-called Secondary Symp- 
make their appearance. These consist of more or lest symmetrical 
ptions on the skin and mucous membranes, ulceration of the tonsils, con- 
dylomata, pericstitis, iritis, low of hair, ete. 
he ene Remade a 
of the disease, as the formation of gammata, deep unsymmetrical uleern- 
tion of the skin or mucous membranes, and various deep-seated viseeral 
i Only a comparatively small proportion of these infected suffer 
from tertiary symptoms. 
Between the secondary and tertiary stages an interval of perfect health 
may intervene, perhaps interru by oveasional relapses of the 
ms, During the in of health, the syphilis is said to be “latent” 
duration of these varions stages is uncertain, According to Berke 
(ey of incubation in thirty-seven trustworthy cases of experi- 
ion collected from various sources, varied from ten to forty-six 
days, the average bein; batect see ‘The most common periods were 
five and t ft dayas ‘he duration of the primary syn; 
‘very woch on treatment, but it seldom extends am 


runs 1 course tolerably definite in its main jomena, but 
y phen tibeuch 


foliseg!? 
ay 


ms classed ax tertiary may appear inme- 
secondary a or inny, poor suialicfies any aren 


attack of syphilis confers upon the patient, as a rule, an 
future Foie tha fpeany or secon rae Sc tha tone Been 
attacks are, however, not unknown, bat they are not more frequent than in 
wmallpox or measles. When the patient has the misfortune to suffer a second 
time, the symptoms are never so severe as in the first attack, 

‘From a consideration of the course of the disense as above described, with 


a chronic natu 
webbet diseases and 
infective — . Hutchinson's views 


Origin of Syphilis —It would be altogether 
work wore I to enter into the carious and 


origin of eyphilie, a subject that admits of much 
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Infeetion ain mr iranpelpppodicpenbocinn byt my noe oy 
manifestation is usually situated in those parts most likely to from 
abrasion during the act. Whether the sy mucus of a syphilitic woman 

i if she be not at the same time suffering 


bene aedlith 

a ie tn 6 

are also pa s whi ich the tefeotion has been carried by drinking veewels, 

‘Spoons, or pipes, and in one case the pri sore ty cathe keene 

in a cut received whilst pase es person in the mouth. Infants 

alte eee Are a ie ire rl coef: be ine 
tion appearing at the nipple. t is one of very great 
inasmuch as actions for have been eebis who 

stated that they have become diseased from the that they have 

pureed. There are so many cases of the kind recorded, that there can be no 

doubt as to the possibility of the occurrence. Hunter and Lawrence related 

eases in which an in! child communicated the disease to several nurses 


aul 
Whether a wet nurse can infect the child she 
of the milk isa more doubtful question, and cannot be sai 
Ricord and many others of equal 


pomible, and pini peo dedepoien 
my own opinion 


peer sey saiely. In ing's Abstract, vol. iv., 
in proof of its occurrence. 

sores on the finger nro unfortunately 

surgeons and accoucheurs, who become 

sores or attending diseased women in r 
LW aieedeorpend in the hands by washing linen soiled by the dis- 


venereal sores. 
| wien tcc LUbeoacana hf 
congenital syphilis was wo! 
authorities. It has now, howe: 


WF 
icated. 
nceidents is that which ovcorred 
Rivalta in Piedmont, in 1861. Dr. Pacchiotti, 
‘the Italian government to report on the attack, 
facts are shortly these. In May, 1861, ag 


arpase, Ten days after this vaccination—on 
children were vaceinated at one sitting from this 
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has advanced a considerable amount of evidence in support of 
, which, nevertheless, fails to carry conviction to my mind that 
nication ever takes place. 
of Transmissive Power in the Parents. —This question is one of 
tance as bearing on the question of marriage of persons who 
d from syphilis. There can be no doubt that the power to 
ie disease lasts during the whole time that the secondary manifes- 
present. There is equally strong evidence for believing that 
© tertiary stage the parent does not infect his offspring. I know 
fof men who had contracted syphilis before marriage, and had been 
y cured, and had for many years (ten, fifteen, or even twenty) 
Jly suffered from outbreaks of cutaneous syphilides, gummata, and 
rieties of the advanced form of the disease, and yet have been the 
of perfectly healthy children, and have never infected their wives. 
avo, however, been recorded in which the wife and her offspring have 
after very long periods, extending even to ten or twelve years, 
ben no evident signs of the disease were present in the parents; and, 
other hand, marriage ut two years after infection has frequently been 
ed by the production of healthy children. When, therefore, the ques 

+ put to the Surgeon, when may a patient marry who has suffered from 

tutional syphilis, it is by no means always easy to give o direct and 
sdiate answer. In answering the difficult question that is thus fre- 
tly raised, the Surgeon must be very cautious ; he must bear in mind 
the health and happiness of a woman and the future of a family are 
1 dependent on his reply; and that, should he give his consent to the 
i and evil consequences follow, the whole responsibility will be thrown 
ahim. It may be generally stated, in the first place, that if any of the 
_tleymptoms of ayphilis are developing themselves, the affected person 
‘aid not marry, whatever time has elapsed since the commencement of the 
ack. As a general rule, even if all local symptoms have disappeared, it 
advisable not to marry till three years after the commencement of the 
sease. If, however, there are reasons which make it ditticult to delay so 
mg, the Surgeon may give his consent to the patient’s marrying at two 
ears after the time of infection, provided he have shown no distinct symp- 
ome of active syphilis in the preceding twelve months. Marriage under 
two years is most frequently followed by the production of diseased children, 
find should never be consented to unless the attack has been of a very slight 
eharacter and no symptoms have been observed for a year. 

Procres or AcuineD Syruiiis. First Stage. Period of Incubation.— 
‘The effects of contagion are not immediately mai ed. The time th: 
intervenes between inoculation and activity of the poison is 
facubation period. It may be occupied in three ways. If the vehicle con- 
taining the virus be of a non-irritating character, the broken surface heals, 
aad all trace of the inoculation disappears until the incubati 
or, a8 the vehicle of the virus is often pus or discharge of 1 kind, 
Ht may cause immediate inflammation at the point of inoculation. This 
irritation subsides in a short time, and the part then remains quiet until the 
incubation is complete, when the eyphilitic poison betrays its presence by 
characteristic phenomena. An experiment of Vidal's illustrates this: he 
inoculated the matter of a pustular syphilitic eruption on the arm of’ a medi- 
cal student, which produced a pustule in a couple of days; this healed ov 
in about a fortnight, and the experiment was supped have failed until 
the thirty-fifth day: action then recommenced by the development of a 
pspale, which subsequently ulcerated, and general syph ollowed in due 
course. If the syphilitic virus be carried in the pus of a local contagious 
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thelium. Consequently the indurated tissue tends readily to degenerate and 
break down. 

Clinically the initial manifestation assumes two forms, the desquamating 
papule, and the indurated chancre. 

‘he desquamating papule appears at the point of inoculation as an elevated 
hard dark-red ur copper-colured spot distinctly elevated above the surface, 
with slight desquamation of the epithelium covering it. At first it is very 
small, but may gradually extend till it reaches half an inch in diameter. It 
ia dense and hard, its edges ure sharply defined ; it is practically painless, 
causing at most a slight itching. It occurs most frequently where it is little 
exposed to friction or to the irritation of accumulated secretions. If irritated 
in any way it readily ulcerates and then becomes an indurated chancre. In 
fact it rarely remains as a papule to the end. From its painless nature it 
may run its course and subside without attracting the attention of the 
patient. 

The Indurated or Hunterian Chancre commences as a papule, or may 
begin as an apparently simple sore which becomes indurated when the period 
of incubation is past. It assumes two forms dependent on the amount of the 
surrounding induration. In one form the sore is superficial, and the hard- 
ness, which is clearly defined, extends but little beyond it. Iu this variety, 
the sore is the most prominent feature, and the induration may even be diffi- 
cult to detect, sometimes assuming the form described by Ricord as “ parch- 
ment induration.” The discharge, if the sore be kept clean and free from 
irritation, is merely serous, and_under the microscope shows granular débris 
with a few epithelium scales. If the surface be irritated by dirt, or by any 
substance used as a dressing, it rapidly becomes purulent. The extension of 
the ulceration is slow and painless. The superficial sore forms the most com- 
mon variety of the initial manifestation. It occurs usually on moist surfaces 
as the glans or inside of the prepuce of the male, or labia in the female. 

The second form of indurated sore is that most properly described as the 
“true Hunterian chancre.” It is surrounded by a dense mass of induration 
extending deeply into the tissues. It is considerably clevated above the sur- 
rounding parts, and the surface is often cup-shaped. Grasped between the 
fingers it feels almost like a piece of cartilage, the limits of the induration 
being clearly and sharply defined, and the surrounding tissues free from in- 
flammation. It is usually painless, and its surface is often almost dry, there 
being merely a very slight serous discharge. It is most common on the glans 
or on the corona. “Every modification may be met with between these two 
forms of the indurated sore. It has been maintained by Surgeons of great 
authority that induration at the site of inoculation may occasionally be absent. 
It iv certainly in some rare cases so slight that it is detected with difficulty, 
but it is doubtful if it is ever wholly wanting. 

As soon as the primary sore makes its appearance, the patient acquires 
an immunity from reinoculation of the poison, the d from an indu- 
rated sore not being inoculable on the patient hims ordinary cir- 
cumstances. It, however, the surface be irritated mechanivally, by the 
application of irritating dressings, or from want of cl ess to such an 
extent that the discharge becomes purulent, it will then as a rule become 
auto-inoculable, the resulting sore resembling a soft chancre in appearance, 
ind not presenting the cl istic feature of the hard chancre, The non- 
inoculability of the discharge from an inflan hard sore has been used asa 
means of diagnosis between the hard and soft chancre, but in cases in which 
doubt existed the sore would probably be supparating from irritation, and 
consequently an error might easily arise. 
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for cancer ; indeed, in women at any period of life cancer of the lip is ex- 
tremely rare. Chancres have been met with even on the tongue. 

I would especially caution the surgeon not to be mislead in his diagnosis 
by the modest look or the respectable station in life of the infected woman. 
Tn this, as in all other cases of venereal disease, he must make an independent 
diagnosis without regard to social considerations or to the statement, often 
purposely misleading, made by the patient. 

Syphilis not unfrequently occurs amongst Surgeons and Accoucheurs as a 
congequence of inoculation ou the fingers, during the dressing of a venereal 
sore, or the delivery of a diseased woman ; and is occasionally met with also 
among non-professional persons. It usually appears as a small sore by the 

ide of the nail and under its matrix, with much swelling, redness, and pain 
in the finger, which becomes bulbous: pai and swelling of the axillary 
glands svun follow. If the nature of the disease be not recognized, the 
ulceration will creep round the tip of the finger, have a foul and sloughy 
look, with exquixite tenderness, and resisting all ordinary treatment, may be 
eet down as malignant; on which supposition umputation of the finger has 
been proposed and practised. I have seen at least four cases in which this 
extreme measure had been proposed, but in which, hy a timely discovery of 
the true nature of the affection, the finger was saved. 

Variations in the Sore as the result of Irritation —As the result of irrita- 
tion, the normal serous discharge of a hard chance becomes purulent. If 
the irritation be more severe, and especially if inefficient caustics, as nitrate 
of silver, haye been applied, the surrounding tissues become infiltrated and 
swollen so as to obscure the characteristic sharply defined edge of the indu- 
ration. In such cases it is often impossible to make a diagnosis until the 
inflammation has been subdued by proper treatment. 

Hard sores rarely if ever assume a sloughing form. Phagedwnic ulcera- 
tion ig, however, not uncommon (ride p. 1028). 

Prognosis from the Appearance of the Primary Sore.—Every patient 
who has the initial manifestation is already suffering from constitutional 
syphilis, and nothing can prevent his suffering from secondary symptoms. 

hese may be so slight as to be scarcely noticeable, or so severe as to endan; 
life. Much induration is often thought to precede a severe course of syphilis, 
and possibly this may be true; but the most severe symptoms have also 
followed small superficial sores, so that it is not safe to draw any conclusion 
from the appearance of the initial manifestation. 

Course of the Indurated Sore.—If unmodified by treatment the initial 
mapifestation te: wly to disappear, the surrounding induration melting 
away and the sore healing, a scar being left behind, which is more or less 
marked, according to the extent and depth of the ulceration that has accom- 
panied the process, ‘The simple desquamating papule may leave no recog- 
nizable s The length of time which may elapse betore spontaneous dis- 
appearance of the induration takes place ix uncertain, but it is rarely, if 
ever, under two months. 

Indolent Enlargement of the Lymphatic Glands.—The so-called indolent 
bubo is the next change to follow induration at the seat of inoculation. The 
time at which this follows the appearance of initial manifestation is 
variously stated at from seven to eleven days. Most commonly the glands 
are found already enlarged when the patient first presents himself, and form 
an important element in the diagnosis, One ¢! al enlarges first and several 
follow; the glands are | or only very slightly tender, and the hard- 
nese is such that they are like bullets. The skin 
over them is unaltere appearance, and the individual glands can be 
clearly distinguished, even when they form together a considerable mass, 
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papills of the skin. It forms a hard, red, elevated patch, usually of small 
size and covered by a bran-like desquamation of the epithelium. It merges 
insensibly into the squamous syphilide, or, if ina moist part, into the mucous 
tubercle. 

If the process be more acute, the serum from the exudation raises the 
cuticle and a vesicle is formed. Vesicular svphilide is a rare form of erup- 
tion. Should it be still more acute, mi; ing corpuscles penetrate the 
Malpighian layer of the epithelium, anc ing with the serum in the 
vesicle, convert it into a pustule, and there is then developed the pustular 

philide. When the pustules occur in the early stages of syphilis, they 
ay up and form scabs, beneath which no ulceration takes place, and no 
scars are left when they are healed. On mucous membranes, from the thin- 
ness and softness of the epithelium, the superficial layer is very early cast 
off, and there is thus formed the small superficial ulcer commonly met with 
on the tongue and lip. 

All the early syphilitic eruptions are merely modifications of one patho- 
logical process, differing in degree but notin nature. They occur in all parts 
of the body, and often in situations which are not affected by simple erup- 
tions of the same character; thus, for instance, the squamous syphi i 
common on the palms of the hands, the soles of the feet, and the Re re of 
joints. They present also the great peculiarity of causing little or no itching 
or irritation. More than one form of eruption may be present at the same 
time, and in this again, they differ from simple ekin diseases. 

With the skin eruptions there is, in the majority of cases, some affection of 
the throat. With the roseola of the skin there is usually some redness and 
dryness of the fauces, as if a similar eruption was taking place there aleo. 
Later on, ulceration of the tonsils very commonly takes place. The ulcers 
are, as a rule, symmetrical; they have sharply cut edges, and a gray floor, 
and the mucous membrane round is reddened. They cause singularly little 

in in most cases, and have no tendency in this stage of the disease to ex- 

far beyond the surface of the tonsil, or to cause extensive destruction of 
the pillars of the fauces or soft palate. 

The remaining symptoms, belonging to the secondary stage of the disease, 
are loes of hair, pains in the bones, periostitis without any tendency ta ter- 
minate in suppuration, caries or necrosis, and inflammation of the iris. 

The most constant of the foregoing emptorns are the ruseola followed by 
papular and squamous syphilide, with ulceration of the throat; mucous 
tubercles, lose of hair, and periostitis are common, but by no means con- 
stant is ix, fortunately, met with only in a small percentage of cases of 
syphilis. 

"7 uring the time the eruptions are making their appearance, chronic 

enlargement, with induration of the lymphatic glands throughout the body, 
is not uncommon. The patient is usually anemic and thin, but not neces- 
sarily so. 

The secondary stage may end in two months or extend over a year. When 
it has come to an end the patient mey never suffer again from any symp- 
toms of the dixease, or he may pass on directly to the development of those 
symptoms which are classed ax tertiary. In typical cases an interval of 
months or years may intervene between the tertiary and secondary stage, 
during which occasional relapaés of the seconda ymptoms may oecur. 
In other caves, again, the tertiary affections may appear before the secondary 
signs have subsided. Thus there is no distinct line of demarcation between 
eecondary and tertiary syphilis. 

The tertiary stage of ayphilis is characterized by the appearance of ulcers 
on the ekin and mucous membranes, usually unsymmetrical, and having a 
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tendency to spread widely, and to cause considerab 
ne certain chronic degenerative changes in the 
fibroid induration of 8 and tissues, and by thi 
of new tissue forming definite tumors prone to early 
gummata or syphilomata. 

The ulcers on the skin begin in various ways. 
much the same way as the secondary eru 
kin, a quarter of an inch or more in diameter, b 
vesication takes place, the fluid in the bleb becon 
then dries up, leaving a dry adherent scab which 
thickness and diameter. Te this be removed, 4 ¢} 
cutis is found beneath, which may slowly spread) 
fresh seab. This form of eruption, known as rupia, 
whole body, and in this resembles « secondary eru 
an intermediate link between secondary and tertiar 

Secondly, small gummata form in the cutis vera 
or copper-colored elevations, known as tubercular 
see ‘These soften in the centre, and an uleer 

lowly. 

Thirdly, agumma may form in the subcutaneo! 
becomes adherent to the ekin, and opens on the surfa 
a deep excavated cavity, with an adherent yellow & 

Lastly, in syphi subjects, a simple injury to 
apreading ulcer. This form is most common on 
tend to slowly, often extending on one si¢ 
other. ey thus are often crescentic or serpiginou 

ao cape paneenee a iM smaller apt asia 
of the lumen a wih ay rently originatin 

endothelium. The Pale Se is ste thickened 
These changes have been observed in the cerebr 
medium size, and in the smaller vessels in the nel 
In the larger arteries no distinctive changes are 
known fact that the great majority of aneurisma 
young subjects ocour in those who have suffered fror 

Overgrowth of the connective tiseue is met with i 
testicle, and other organs, and with it must be classe 
of bone, which is not an uncommon consequence 
affected in this way is tougher and harder than nata 
in bulk, If it is inclosed in a fibrous capsule, as th 
thickened and tite sometimes uniformly, somet| 
the organ is covered by a serous membrane, this ali 
inflammation ; thus a syphilitic lung or liver alway 
hesions between the visceral and purietal layers o/ 
testicle is almost invariably surrounded by a tae 
separate sacs by adhesions between the visceral an 
tunica vaginalis, In a later stage the affected 
puckered on the surface. A section shows, in the 
ment, that the proper structure is infiltrated by a wh 
material of considerable firmness lying in the natu: 
nective tissue and following the lines of the yess 
septa may thus be increased to half a line or mo} 
later stages, when the active process has ceased, di 
fibrous tissue may pass through the organ in varil 
puckered scars on the surface. The process is painl 
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of the natural function of the organ is diminished in proportion to the 
destruction of its proper structure by the pressure of the new growth. 

The microscopic appearances presented in organs thus affected are those 
of chronic interstitial inflammation. The interstitial connective tissue, 
sometimes throughout the affected organ, sometimes in bands or patches, is 
found to be infiltrated with small round cells, about the size and sh hape of 
white blood-corpuscles. Between the cells is a delicate stroma, usually finely 
fibrillated. Vessels of new formation are abundantly present in the new 
timue. The growth seems to commence rouni the vessels and to infiltrate 
along their course. Ata later stage it becomes developed into dense fibroid 
tissue, and at the same time undergoes considerable contraction, and this 
way lead to deformity and puckering of the affected organ. The normal 
structures of the part are pressed upon by the growth, and may degenerate 
and be completely absorbed in parts. The original vessels show the changes 
just described, and are frequently obliterated. 

This process manifests itself’ in bone by a gradual enlargement extending 
over a Considerable area, aud accompanied by a great increase in density of 
the structure (sclerosis of bounce). The Haversian canals are narrowed, and 
in many are completely obliterated, and thus from want of blood-supply 
death of a portion of bone may take place (syphilitic necrosis), The bones 
of the skull furnish some of the best specimens of this change. 

The most characteristic pathological product of tertiary syphilis is 
gemma, or as it is sometimes called the ayphiloma or syphilitic granuloma. 
amare commences by a localized process essentially nilar to the dit 

just described, namely, an infiltration of the connective tissue of 
affected part, with small round cells. These cell 
white corpuscles, and in part formed by prolifera 
tive-tiseue corpuscles. It is impossible to say to what extent they owe their 
origin to these two gources. New vessels are formed amongst the cells, 
thus a tissue is developed having the characters of granulation-tissue. ‘This 
continues to increase in quantity till the spe structure of the part, such 
as epithelium in a gland, striated fibres in muscle, fat cells in adipose tissue, 
or the compact tissue of bone, disappear in the affected area, being destroyed 
and absorbed in consequence of the pressure of the invading growth. Thus 
a nodule is forme composed of small round cells, | y is an inter- 
cellular substance, small in unt and usually distinetly fibrillated, so as 
to give the new tissue considerable toughness. ‘The summa in this stage is 
abundantly vascular. The new tissue execeds in bulk that which it has 
replaced, and thus forms a distinct tumor. It increases by a progressive 
infiltration of the surrounding structures, and not, as in tubercle, by the for- 
mation of new nodules, which coalesce with that first formed. The growth 
continues till the gumma may reach the size of a walnut; but long before this 
—in fact svon after the gumma becomes recognizable—degencrative changes 
have taken place in its structure. These arise, not. as in tuberele, from the 
absence of vessels in the new tissue, but, ax has been pointed out by Green- 
field, from a gra obliteration of the small arteries entering the mass by 
the process, already described, of proliferation of the endothelium and thick- 
ening of the external coat. Probably also the pressure of the new cells, 
closely packed together, obstructs the circulation through the capillaries, 
Aga result of the starving of the new tissue thus brought about, fatty degen- 
eration takes place. ‘The cells wither and become filled with fat granules, 
and finally are represented merely by fatty debris, amongst whieh the 
individual elen are not recognizable. The intercellular tixsue, when 
fibrillated, undergoes but little change, and thus the eascous mass retaing a 
considerable degree of toughness, very different from that of yellow tubercle. 
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they form the skin disease known as tubercular ayphilide. Gummata do not 
ily cause any enlargement of the neighboring lymphatic glands, 
though this may occur when softening and suppuration are taking place. 

Gummata will be further referred’ to with the organs in which they are 
met with, 

Gummata have been occasionally met with in un early stage of syphilie, 
and some authorities have maintained that the processes concerned tn the 
formation of a gumma differ in no essential respect from those occurrin, 
the induration round the primary sore and ia the lymphatic glands. There 
is, however, one essential diference—the discharges from softening gummata 
are, co far as is known, not infective, consequently it seems probable that the 
specific virus of syph is not present in them. It has, therefore, been 
suggested that the changes in the vessels, the diffuse overgrowth of interstitial 
tissue of organs, and the formation of gummata, are not the direct effect of 
the virus, but are due to some modification of the mode of growth and nutri- 
tion of the tissues, impreseed upon them by the poison while it was active in 
the system. The unsymmetrical character of the later eruptions would 
indicate that they are not dependent on an active virus circulating in the 
Dlooi-stream. At present we have not sufficient knowledge of the nature of 
the virus of syphilis, or of its mode of action, to render these speculations of 
"ey real value. 

ROGNOsIS.—The severity and form of the manifestations which follow 
contagion are very various. Diday states that in 93 cases treated by him 
without specifics, 7 suffered only from a single eruption on the skin, and after 
that showed no further signs of the disease; in 53 the disease lasted from ten 
to eleven months, with eruption on the skin and mucous membranes, occur- 
Ting irregularly with repeated relapses; 29 suffered from severe cutaneous 
eruptions, pericstitis, iritis, etc., the average duration of the disease being 
twenty months; and in 4 only did the disease assume a grave form with early 
appearance of tertiary symptoms. Berkeley Hill considers that these statis- 
tics form a valuable index of the natural course of syphilis. 

The Circumstances influencing the Progress of’ the disease are chiefly the 
following : 

ge-—Other things being equal, the disease runs the mildest course in 
young adults. Infants suffer more severely, and after middle life syphilis is 
very apt to prove intractable. According to some authorities, it is practically 
incurable if contracted after forty, the patient being constantly troubled by 
relapses for the remainder of his life. 

Sex.—Females are apt to suffer severely, becaus 
situation of the primary 
secondary symptoms are ful: 
































from the more concealed 
y often do not come under treatment till the 
ly developed. Pregnancy usually aggravates the 














rable influence on the 


Personal Habits and Surroundings exert a consi 
ili ¥ amongst those who 


course of syphilis. The disease is seen in ite wor 
suffer from ufficient food, clothing, and was! and are addicted to 
alcoholic excesses. In a young adult of sound constitution, who leads a 
healthy and steady life, with plenty of out-door exercise, syphilis is very 
rarely followed by any of its graver consequences, and usually ceases to gi 
rige to any aymptoms in about one year. 

The state of the patient's health also determines to a great extent the kind 
of attack he will undergo, In scrofulous or tuberculous subjects the disease 
usually runs a severe course, and tertiary ulcerations are prone to vec 
Tn gouty subjects the skin eruptions are very apt to relapse, and. periostitis 
is common. Rheumatism also ix said to render the patient prone to inflam- 
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ance, because a patient has passed through an attack of syphilis, unless some 
definite tertiary symptoms are prezent. 

Duration of Syphilis—lIt is extremely difficult to say when syphilis can 
be eradicated from the system ; and, indeed, it is a question whether it may 
not impress the constitution in a peculiar way, modifying certain processes 
during the rest of life, as we know to be the caze in other specific diseases, 
such as cowpox or scarlet fever. Certain it is that, if neglected or improperly 
treated, it may affect the system for an indefinite time, declaring its exist- 
ence by exciting and modifying various local inflammations years after the 
original absorption of the poison. It is tolerably clear that a person who 
has once had the usual couree of syphilis and has recovered from this 
malady, cannot have it a second time, though he contract a fresh chancre. 
This rule is from time to time proved to be generally true by the occasional 
observations of undoubted exceptions, where repetition of the disease from 
reinoculation of the virus takes place. But such cases are exceedingly rare, 
and occur only after an interval of some years has elapsed between the two 
attacks. Hutchinson has related a very interesting example of this kind in 
a medical student, who also suffered from two attacks of smallpox. Dail 
experience shows that in many constitutions syphilis cannot be eradicated, 
and that in most others, when once it has occurred, it is apt, even when a 
parently cured, to modify certain cutaneous and other affections in a remark- 
able manner, after a lapse of many years; showing clearly that, if the poison 
no longer exists in the system, the constitution has received a peculiar im- 
press from it, which it is long in losing. Sir E. Wilson attributes many of 
the ordinary non-specific cutaneous diseases to the latent influence of con- 
stitutional syphil 

TREATM —The treatment of the primary stage of the disease is local 
and constitutional. 

Local Treatment, which is as a rule all that is required in the simple 
chancre, is of comparatively little importance in the true syphilitic sore, the 
causes of the local manifestation being beyond the reach of any direct appli- 
cation. If the initial manifestation assumes the form of the desquamating 
papule, every effort must be made to prevent its ulcerating by the applica- 
tion of some simple non-irritating substance, such as vaseline, to protect it 
from irritating secretions and frie’ Attention to cleanliness by frequent 
washing is also cssential. If an indurated sore forms, iodoform, which is of 
such singular benefit in the simple chancre, will be found of little use. At- 
tention to cleanliness, the avoidance of all irritating dressings, and the appli- 
eation of a piece of lint ed in black wash, will be found in most cases to 
be all that is necessary. Caustics are never required, and always injurious. 
It has heen recommended by Ausspitz and others to excise the sore. ‘This 
treatment was founded on the theory that the virus may be still localized 
at the seat of infection, and that by removing the initial manifestation the 
further progress of the disease may be arrested. Experience has shown 
that it docs not produce the desired effect, a fact which confirms the view 
that the induration of the sore is, in fact, the first sign of constitutional 
affection. 

Should the sore assume a phagedienic form, it must be treated as already 
deacribed (p. 1032), 

The Constitutional treatment of primary syphilis need not be separated 
from that of the secondary stage, as the same remedies that favor the healing 
of the initial manifestation exercise a beneficial influence on the secondary 
affections, ‘The constitutional treatment of syphilis has undergone yarious 
changes according to the prevailing doctrine of the day. It has been decided 
by the Surgeons of the last and early part of this century, that mercury 


































































SYPHILIS—TREATMENT—NON-MERCURIAL. 1035 





How the indurated sore, though sometimes the symptoms may 
tight as almost to escape detecti 
s¥e seen the non-mercurial phtn of treatment very extensively employed 
College Hospital; indeed, it was formerly almost invariably 

ore particularly in the syphilitic cases occurring among 
at-patients under Morton, who strongly advocated it; and I have had 

T occasion to observe the frequency with whieh it was followed by 

y symptoms, In private practice, also, I have had considerable op- 
Jities of comparing the two methods, and I can safely say that Ihave 
«simple treatment n frequently followed by well-marked secondary 
scant than the mereurial plan has been when properly and judiciously 
syed. The supporters of the non-mercurial treatment, when obliged to 
"the great frequeney with which it is followed by secondary symptom, 
~ that thege are less severe after the simple than after the mercurial plan; 

they state somewhat dogmatically, and it appears to me without any ev 

~ to support their statement, that mercury and syphilis together form a 

of poisonous compound in the system, which iiroilaees the worst and most 
ructive forms of constitutional syphilis, I deny entirely that we have 
proof of the existence of such a Soe taathie as that which ia eupposed 
iw produced by syphilis and mercury; no evidence with which Tam ae- 
sinted has ever been induced in support of the formation of such a poison 
It is doubtless true that, after an ill-regulated mercurial 
.rse, constitutional syphilis of a very severe character | may occasionally 
, pear: but this seems to me te be rather owing to mercury having been 
properly administered in constitutions that will not bear it, and in which 
the induction of a cachectic and depraved condition of the system, it 
vors the occurrence of some of the more severe forms of secondary sy phil 
1 the game way that any other lowering plan of treatment, or simple debil 
might occasion them, Dut without the exercise of any spec jurion 
fuence. Some of the worst forms of coustitutional syphilis that I have 
ween, occurred in patients to whom no mercury had been administered, but 
in whom the syphilitic virus had been allowed to ¢ its induence une 
checked, eave by the so-called simple treatment. 1 have seen the body 
covered by immense ecthymatous crusts and sores in one case, rupial aleers 
with destruction of the nose and palate in another, the worst kind of’ syph 
litie cachexy with the tuberculo-pustular syphilide in a third, and extensive 
disease of the cranial bones and the elaviel ‘ie ina fourth: in nene of which 
had any mereury been administered. 

But, though TF cannot admit that the supporters of the simple or nen-mei 
curial treatment of syphilis have brought forward any proof of its superiority 
over the mercurial plan, and though my own experience ba Guht t 
secondary symptoms occur after it with less severity than they do whe 
mercury is carefully and judiciously sdininistered, yer Lam quite ready to 
allow that there are certain conditions of syphilis in which the nen-mercu- 
rial treatment alone is admissible, the state ef the constitution or the dise 
being such that mercury eannot be given in any form. nth 
atreatment must be adopted, ina ance With ori 
as will tend to improve the gen wlition. 
indi of an unhealthy or etrumeus htbit ot b 
suffering from Jo 
or whose powers ha 
treatment should be adopte 
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‘indeed, expecially 
or in those whe 








who, from the uature of their 
oceupations, are subjected te much exposure te wet and cold, a mercurial 
course cannot be | oar sitely administered, and the ment 
is the most advisable. In all other ¢ Tam ¢ i nm that 










simp 
yet opin 











1056 VENEREAL DISEASES 


mercury ought to be administered; and this opit 
tained by the most experienced Surgeons of the 


al . 
The first question in connection with the em 
ilis has reference to the principle on which thi 
her mercury exercises a specific action over 
not, has been much discussed, and is difficult of 
» that it does act as « specific in syphilis, but that this 
by the condition of the system, the habits of the 
administering the remedy; these conditions under & 
ing to counteract or otherwise to interfere with its \ 
ig antagonistic to the syphilitic poison, appears evi 
~ some instances hard sores will not heal unless it | 
its influence in speedily curnny infantile syphilis a 
festations in the system; and from the fact that, wl 
in healthy constitutions, it may almost to a certainty 
the varius symptoms of constitutional syphilis. 
less does in many cases, to prevent severe constitutic 
may usually be traced either to want of eare in the a 
cine, or to the existence of an impaired state of tl 
esential practical point in the treatment of prima 
to keep the patient under a prolonged and mild © 
and active one. 
Administration of Mercury in Syphilis—In di; 
following points require consideration: 1. The case 
missible, 2. Cases in which it is required. 3. T 
the degree to which its use should be pushed in tr 
different stages of the disease, 5. The time durin, 
continued, 6, The mode of administration, 7, 
of the patient during the time he is taking the drt 
1. Cases in which mereury is inadmiseible—As 
mercury cannot be safely given in scrofulous pat} 
from active tubercular disease. Tt is especially d 
Bright's diseaso, so that it is well, if there be an 
state of the kidneys, to examine the urine for alk 
to give the drug. It is not well borne by those a 
habite of dissipation, by insufficient food, or by by 
Lastly, some patients are peculiarly intolerant of 
some idiceyncrasy, and in these it may be impossil 
2. Cases in which mercury ia required.—There is 
tendency of syphilis is to spontaneous recovery; th 
by the effects of the non-mercurial treatment, In 
the great majority of cases would probably escape a 
without treatment. It is equally certain, however, 
stages and lessens the severity of the disease, an 
istered cannot do any harm. The administratio 
advisable in every case of syphilis in which its use 
one of the conditions above mentioned. As age 
more essential, for, as before stated, the disease b 
proportion to the age of the patient at the time of 
3. The general effects of mercury, and the degree t 
in treatment.—The observations of Liégeois, Hug 
show that mercury administered to a healthy subje 
asatonic. Under its influence the red corpuscles 
animals s gain in weight has been noted. In larg 
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‘Th syphilis, in which the red corpuscles are diminished in 
n increase if administered in moderate doses. All forms 
inistered by the mouth tend to act upon the bowels, and 
lency is checked, the desired alterative effvet is not easily pro- 
¢ marked sign of the action of mercury is the effect upon 
mouth. The first sign that the drug is affecting the constitu- 
rance of a red line along the guma, close to the teeth ; there 
time a slight sense of tenderness on biting any hard substance. 
day the administration of mercury is not pushed beyond this 
the primary stage of syphilis, it is not even necessary inmost 
‘itso far before its good effects are apparent on the sot Should 
‘pushed further, either intentionally or accidentally, the swelling 
gums become soft and spongy, and overhang the teeth; the 
.. so as to show the impression of the teeth along its sides, and it, 
red with a thick fur. The breath beeomes offensive, and there 
flow of saliva, and a metallic taste in the mouth, This eon- 
mercurial ealivation” was in former times regarded as the proper 
obtained by the administration of the drug. In the present day 
led as an evil to be carefully avoided. If the drug be pushed 
, the teeth may be loosened and fall out; the gums and tongue 
¢ ulcerated, and acute inflammation may take place in the salivary 
At the same time there may be considerable febrile disturbance. 
%= produced by mercury vary Very greatly in different individuals, a 
‘ich would salivate une patient producing no cfleet on another. In 
jinistration it is necessary, therefore, in all cases, to begin with a 
quantity, which may be gradul ad till the patient's dose is 
sined. When Fynijtoms of salivation set in, the mercury must be 
‘jately discontinued. A brisk saline purge may be given, and the 
)) must be washed with a strong alum or chlorate of potash gargle (10 
” ers. to the ounce of water’. 
i the treatment of syphilis the effect upon the primary sore is often a 
If, under the influence of a 






































{ guide in the administration of mereu 
“ain dose, the sore rapidly assumes a healthy appearance and begins to 
1 it may be taken for granted that that quantity is sufficient to act bene- 
sully on the patient, and it may be adhered to during the whole course, 
en if it does not affect the gums, unless special circumstances require an 
serease. In fact, it is better in all cases to be guided rather by the effect 
us the disease than by the t on the gums. len gums show that the 
‘imit of safety has been reached; if the symptoms are relieved without 
affecting the mout much the better. There is no evidence that any 
tolerance of the druj ix acquired by ite prolonged adniinistration, 

4. The effects of mercury in the dy Ailitz— The effect of the 
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avoidably follow the indurated sore, though sometimes the symptoms may 
be so slight as almost to escape detection. 

Ihave seen the non-mercurial plan of treatment very extensively employed 
at University College Hospital; indeed, it was formerly almost invariably 
practieed there, more particularly in the syphilitic cases occurring amon, 
the out-patients under Morton, who strongly advocated it; and I have ha 
repeated occasion to observe the frequency with which it was followed by 
secondary symptoms. In private practice, also, I have had considerable op- 
portunities of comparing the two methods, and I can safely say that I have 
seen the simple treatment more frequently followed by well-marked secondary 
symptoms than the mercurial plan has been when properly and judiciously 
employed. The supporters of the non-mercurial treatment, when obliged to 
admit the great frequency with which it is followed by secondary symptoma, 
argue that these are less severe after the simple than after the mercurial plan; 
and they state somewhat dogmatically, and it appears to me without any evi- 
dence to support their statement, that mercury and syphilis together form a 
sort of poisonous compound in the system, which produces the worst and most 
destructive forms of constitutional syphilis. I deny entirely that we have 
any: proot of the existence of such a combination as that which is supposed 
to be produced by syphilis und mercury; no evidence with which I am ac- 
quainted has ever been induced in support of the formation of such a poison 
in the system. It is doubtless true that, after an ill-regulated mercurial 
course, constitutional syphilis of a very severe character may occasionally 
appear: but this seems to me to be rather owing to mercury having been 
improperly administered in constitutions that will not bear it, and in which, 
by the induction of a cachectic and depraved condition of the system, it 
favors the occurrence of some of the more severe forms of secondary sy, 
in the same way that any other lowering plan of treatment, or simple debility, 
igh occasion them, but without the exercise of any specifically injurious 
influence. Some of the worst forms of coustitutional syphilis that I have 
seen, occurred in patients to whom no mercury had been administered, but 
in whom the syphilitic virus had been allowed to exercise its influence un- 
checked, save by the so-called simple treatment. I have seen the body 
covered by immense ecthymatous crusts and sores in one case, rupial ulcers 
with destruction of the nose and palate in another, the worst kind of syphi- 
litic cachexy with the tuberculu-pustular syphilide in a third, and extensive 
disease of the cranial bones and the clavicle in a fourth; in none of which 
had any mercury been administered. 

But, though I cannot admit that the supporters of the simple or nor 
curial treatment of syphilis have brought forward any proof of its supe \ 
over the mercurial plan, and though my own experience has taught me that 
secondal mptoms occur after it with no less severity than they do when 
mercu: carefully and judiciously administered, yet I am quite ready to 
allow that there are certain conditions of syphilis in which the non-mereu- 
rial treatment alone is admissible, the state of the constitution or the diseaxe 
being euch that mercury cannot be given in any form. In these eases: such 
atreatinent must be adopted, in accordance with ordinary medical principles, 
as will tend to improve the general condition, It is, indeed, especially in 
individuals of an unhealthy or stramous habit of body, or in those who are 
suffering from local visceral disense of some kind, especially Bright's dis 
or whose powers have been broken by habitual dissipation, that this plan of 
treatment should be adopted. So also in those who, from the nature of their 
occupations, are vubjected to much exposure to wet and i, a mercurial 
course cannot he properly or safely administered, and the simple treatment 
is the most advisable. In all other cases, I am certainly of opinion that 
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red corpuscles. In syphilis, in which the red corpuscles are diminished in 
Dumber, i cauees ax increase if administered in moderste dessa, All forms 
of mercury administered by the mouth tend to act the bowels, and 
unless this tendency is ch the desired alterative is not easily pro- 
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jntentionally or accidentally, the swelling 
gums become soft and spongy, and overhang teeth ; the 
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an increased flow of saliva, and a metallic taste in the mouth. This con- 
of “mercurial salivation” was in former times regarded as the 
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the sore becomes less intense and lees sharply defined. The smooth, pale 
becomes of a healthy red color, granulations spring up, often of a 

florid tint, and bleedin, ly; the thin serous disc! characteristic of 
the ty; lard. care, laced by pus, and by the end of « week or ten 
indurated chancre hns assumed the appearance of a healthy granu- 

take place, the sore usually becomes more tender 
Digna iba patient oeay becoess alarmed at what to him seems a 
the worse. The induration at the base of the sore is not usually 

for many weeks aftor the surface has been covered by new epithe 

lium. Simultaneously with the softening of the fadtaration, the gland in 
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The tongue is affected also in some cases by diffuse overgrowth of its con- 
nective tissue, occurring in patches and extending deeply into its substance 
from the mucous surface. More commonly it is the seat of gummata. These 
form, as a rule, in the muscular substance of the organ, and sometimes in 
the fibrous septum. They form indolent tumors, gradually reaching the 
mucous membrane, and implicating it. They run the usual course of gum- 
mata, and when they soften and open on the surtace, leave deep foul ulcers, 
which may be mistaken for epithelial cancer. The diagnosis of these affec- 
tions and their treatment, will be more fully considered under the Diseases 
of the Tongue. 

The syphilitic diseases of the Throat are amongst the most common mani- 
festations of constitutional syphilis, and frequently occur early. They pre- 
sent three chief forms, occurring in the early secondary, the later secondary, 
and the tertiary stages of the disease. 

The early secondary eruption is a deep red exanthematous efflorescence of 
the soft palate and pillars of the fauces, either without ulceration or with but 
superficial abrasion. It occurs about the period of the invasion of the roseola 
and requires no special treatment. In the later secondary period, correspond-. 
ing to that at which the squamous and papular eruptions appear on the skin, 
ulceration of the tonsils is very common. It appears first as white patches 
and mucous tubercles, in the centre of which the ulceration commences. 
The ulcers have sharply cut edges, often somewhat undermined. Superficial 
mucous patches may surround the ulcer, and extend on to the soft palate and 
pillars of the fauces. These ulcerations give little or no pain in most cases, 
and never cause any serious destruction of the mucous membrane. They 
require the ordinary treatment of constitutional syphilis, and locally may be 
occasionally touched with the perchloride of mercury solution (gr. ij to 3j), 
or with nitrate of silver. 

The tertiary ulcerations of the pharynx are far more serious. They seldom 
occur till three or more years after infection, and then only in patients in a 
debilitated state of health. The ulcers commence by gummatous infiltration 
of the mucous membrane, similar in character to the tubercular syphilides 
of the skin. This breaks down and a serpiginous ulceration starts from the 
affected spot,and may spread widely and rapidly. The ulcer has an irregular 
form and foul gray surface, and may destroy in a few weeks a great part of 
the pillars of the fauces or of the soft palate. When the soft palate is de- 
stroyed, there is usually considerable difficulty in deglutition, and speech 
becomes altered. This form of ulceration occurs sometimes simultaneously 
with rupia on the skin, and requires the same constitutional treatment. The 
best local application is a gargle, composed of corrosive sublimate, gr. iv ; 
hydrochloric acid, mviij; and water, 3x. If the patient cannot gargle, or 
if the treatment has no effect, corrosive sublimate lotion (gr. ij t 5 
carefully applied with a camel’s-hair pencil. Dusting the surface with indo- 
form often produces a most excellent effect. It may be used in conjunction 
with the perchloride lotion or gargle. It is important to remember that 
gargle of the perchloride of mercury cannot be safely used of a greater 
atrength than a quarter to half a grain to the ounce of water; stronger pre- 
parations must be applied with a brush. 

When the ulcers heal, the contraction of the cicatrices may give rise to 
atenosis of the pharynx. This may occur in three situations: — Ist, between 
the top of the palate and posterior wall of the pharynx, so as to cut off the 
nasal cavities; 2d, between the soft pulate, the walls of the pharynx and 
tongue ; and, 3d, across between pharynx and posterior wall of larynx. 

This stenosis is probably the result of ulceration of the opposite mucous 
surfaces; but it is often out of all proportion to the extent of the ulceration. 
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must also be washed out twice a day by means of a nasal douche. When 
loose, the dead bone must be removed. (See Diseases of the Nose, vol. ii.) 

The mucous membrane of the rectum is frequently affected in syphilis. In 
the early stages of the disease mucous tubercles are common at the anus. 
Small superficial ulcers, similar to those un other mucous membranes, may 
also be met with. These are, however, not of serious importance. The 
tertiary affections of the rectum, on the other hand, are always serious and 
often fatal. They occur most frequently in women. Two conditions are 
usually met with together—fibroid induration of the coats of the gut, and 
ulceration of the mucous membrane. Submucous gummata are very rare. 
The induration of the coats of the gut, as a rule, precedes the ulceration; it 
commences by a growth of imperfectly developed fibroid tissues in the sub- 
mucous tissue, starting from the region of the anus and extending upwards. 
The new tissue, as it develops, contracts like that of a scar, and thus the wall 
of the gut becomes indurated and the canal narrowed. In the later stages 
the fibroid growth extends into the muscular coat, and the peritoneal cover- 
ing may be thickened and opaque. The thickening of the submucous tissue 
interferes with the proper vascular supply of the mucous membrane, and 
ulceration follows. The ulcers have a foul gray floor and slightly raised 
edges. They may slowly perforate the gut into the vagina or peritoneum; 
but general peritonitis is rare, as from the slowness of the process, firm adhe- 
sions to the surrounding parts have usually formed before perforation takes 
place. (See 3: sphilitie Stricture of the Rectum, vol. ii.) As the induration 
of the coats of the gut at first causes but little inconvenience, these cases 
seldom come under the care of the Surgeon till some ulceration has taken 

lace. In some cases serpiginous ulceration may be the primary change; 
ut these are certainly the less common. 

4. Syphilitic Iritis usually occurs during the first year after infection, 
and often in people who are otherwise strong and healthy. The ordinary 
symptoms of iritis, somewhat modified, characterize the affection. The 
patient complains of dimness of sight, pain in the eye, and often of very 
severe circumorbital or hemicranial pains. On examining the eye, the con- 
junctiva will be found to be slightly injected, and a zone of pink vessels to 

seated on the sclerotic, close to the cornea; the aqueous humor has lost 
its transparency, giving a muddy look to the eye, and the color of the iris is 
altered. The pupil is diminished in size and irregular in shape, usually 
angular towards the nasal side, and small yellowish or brownish nodules of 
lymph may be seen to be deposited on the surface of the iris. If the case be 
Teft to itself, or be improperly treated, it will advance to disorganization of 
the globe, and to permanent loss of sight. The retina often becomes affected, 
and incurable blindness results. 

The Treatment consists in local depletion by means of cupping and leeches 
to the temples, and the administration of saloniel and opium internally, at 
the same time that a strong solution of atropine is put frequently into the 
eye. Most commonly, as the mouth becomes affected by the mercurial, the 
eye will clear, the lymph becoming absorbed, and the pupil regaining its 
normal shape and color. In some cases, however, a chronic inflammation 
continues ; here the best effects result from the administration of small doses 
of perchloride of mercury, with repeated blistering to the temples; and, in 
a later stage, soda and bark may be advantageously given. 

5, Byphilitic Diseases of the Bones.—The bones ure liable to suffer both 
in the secondary and tertiary stages of syphilis. 

In the secondary stage aching pains in the bones are not uncommon. 
They are worve at night, and may be unaccompanied by any recognizable 
change of structure. 
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Gummata of Bone.—These never form as the sole morbid condition ; they 
are always associated with the periosteal node or with sclerosis of the sur- 
rounding bone. They most commonly form superficially, and are at first 
indistinguishable from the ordinary node; in fact, as before pointed out, the 
gumma in its commencement is identical in its nature with the diffuse 
philitic overgrowth of fibroid tissue, differing merely in its localization and 
intensity and in its tendency to fatty degeneration and softening. A sub- 

riosteal gumma runs the ordinary course of such growths; if unrelieved 

yy treatment it gradually increases in size, approaches the skin superficially, 
and extends into the bone beneath; finally, it softens, the skin gives way, 
the slough is discharged, and a deep ulcer is left, at the bottom of which 
spongy ulcerating bone is exposed. This forms the most common variety of 
ayphilitic caries. In the cranium the gumma may completely perforate the 
bones, but more commonly it is associated with great sclerosis of the vault of 
the skull, the thickened bone being hollowed out and wormeaten in parts 
corresponding to the situation of the gummata. Occasionally the gummata 
form on the internal aspect of the skull, and may give rise to cerebral 
symptoms. Gummata of bone form rounded flattened tumors, growing from 
the ne slowly, with some aching pain, usually worse at night. After a 
time they soften, aud may then resemble abscesses. However soft the part 
may be, they must on no account be opened ; as absorption may take place 
even after distinct fluctuation is present. 

Syphilitic Necrosis may arise in various ways. In the vault of the skull it 
is most commonly due to an exaggeration of the process of sclerosis, by which 
the Haversian canals become obliterated tosuch an extent that death of the 
bone follows. The sequestra thus formed are often of considerable size, 
sometimes reaching that of the palm of the hand. They are composed of 
dense, hard bone, much thicker than the normal skull, and always more or 
less wormeaten on the surface. This appearance is due to the previous ex- 
igtence of subperiosteal gummata which have softened and been thrown off. 
The skin of the scalp having been implicated in the gummata, is destroyed 
partly by the softening of the gummata and partly by subsequent ulceration, 
80 that the suYface of the sequestrum is usually bare and exposed. The 
process of separation is very slow, often lasting many years. Cerebral 
symptoms may be present, but are certainly quite as often absent. Necrosis 
of the bones of the base of the skull may arise in the same way, or may 
result from ulceration of the mucous membrane of the nasal cavity or 
pharynx by which they are in many parts thinly covered. The tertiary 
ulcerations in the mouth and nose also may be followed by necrosis of the 
hard palate, of the turbinate and ethmoid bones; but it is a remarkable 
fact that the hard palate is not nearly so frequently affected as the nasal 
and spongy bones. In consequence of this destruction of bony tissue, the 
nose may fall in, or a communication may be established between the nose 
and mouth through the hard palate. Syphilitic necrosis may affect also the 
alveolar processes of the jaws. It is very uncommon in the long bones. 

Syphilitic Curiex, or ulceration of bone, is most commonly the result of the 
softening of a periosteal gumma, but it may be due to the extension of a 
superficial ulcer to the bone in thinly covered parts, The caries is rarely 
uncomplicated ; usually, the surrounding compact bone is sclerosed, or in 
the neighborhood of the ulcer there may be a considerable formation of new 
bone from the periosteum. In other cases the process is a combination of 
necroais and ulceration ; the sequestra being surrounded by a zone of ulcera- 
tion extending a considerable distance from the dead bone and not closely 
limited to its edge, as in the process of separation of a simple piece of dead 
bone. Syphilitic caries is most common in the skull, but it is met with also 
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stractures, but this is not common. Tho articular ends of the bones are less 
liable than other parts to syphilitic disease in the adult. 
Muscles and Tendons 


7. Syphilitic disease of the 
Bouisson and others. structures are not uofrequently 
fees often than the bones, In the muscles diffuse sclerosis has been 
but it is exceedingly rare. Gummata are much more common; 
ill-defined tumors in the substance of the muscle, growing slowly, some 

pain and tenderness, They are less prone to soften than similar 
in more peceaad structures, Elongated tumors resembling nodes 
ibed as ‘ing the and gummmata are Spemeely 
resemble similar growths elsewhere, 
are beet Cascrrath Mec of potassium. 

8. Syphilitic of the Testicle —This assumes two forms—the dif- 
fuse overgrowth of the intertubular connective tissue, and the formation of 
eu one. ‘These diseases affect the body of the gland, and are always met 

m8 tertiary phenomena. mptoms, pathological Shy peraseey 
‘and treatment, are fully described with didsanen ‘of the testicle, vol. ii, 
» & Gyphilitic Ovaritis ie a disease that I believe T have on several occa- 
sions orig as tn history of the onm has been uniformly as follows: an 
attack ol ilis low, i val constitutional sym, ruoni 
ore meg tent stages ; SaRCERELREy upto of = 
ovary, na determined by vaginal and rectal ; eventual cure by 
means of leeching and the loride of mercury and bark or iodide of 
potasium;—in fact, a condition of things closely resembling what occurs in 
wri visceral oral Syphilis, ‘is Late ledge of the ilitic diseases of i 
lur know! joter- 
nal cara is of modern origin, and ‘ail Mele inpeenae “Visceral 
Syphilis” was not only unknown to, but unsuspected by, 
server as Joho Hunter, and the syphilographers of the 
century make no mention of it, To Dittrich, Lancereaux, ristowe, 
and Moxon, we are indebted for the establishment of the fact that, after ex- 
ternal manifestations of syphilis have in a great mensure, if out entirely, 
disappeared, and the disease bas entered its tertiary stage, gummata mn) 
form in most, if uot in all, the internal organs, producing fiineclomal 
distorbanee, and leading to organic changes of the most extensive, deep- 
sented, and fatal character. 

Tt may now be taken as a fact, incontestably established by numerous 
pathological observations, that there are few, if any, that eseape the 
ravages of syphilis; and although there may be sabe whether some 
of the forms uf disense met with in certain organs, as the liver, lungs, and 

syphilitic, may not in reality be doe to non-specific 
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the result of syphilis, and when it occurs in young men it should, however 
passing and aligh, always attract the, most serious attention, as it is often the 
erenee of caesaoceral paralysis. The early affection of the nerves that 
in the wall of the cavernous sinus is probably due rather to 
thickening of the dura mater, with which they are in such close 
eit vent be heal Sey ies letely 30, but often the 
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oceur as the consequence of ayphill 

ic neuritis is very common in syphilitic disease of the brain, especially 

in cases of very chronic meningitis, or when gummata are present, 

ileptic eeizurea are common in syphilitic affections of the brain. They 
generally result from chronic thickening of the dura mater, or the develop 
ment of gummata in the membranes or substance of the brain in 
eersell sy eae Belang psene te they “differ ne 

convulsions of epilepsy, especially when the motor zone 
ie-diosend, in the deli onset of at least some of the ‘ 
sciousness being lost late, and in the patient being aware of the local 
‘of the cunvulsions in the face, hand, or foot. In other cases, probabl. 
the sensory rather than the motor region is diseased, a sensory aura, 
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by the early and often progressive mental disturbance. The fits are often of 
at lent character, and followed by coma. But dangerous as these 
although 
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muy become, there is always a prospect of cure by proper treatment, 
iecmoxma Deace She S63 msn pace ome siie Ibs ‘every renson to 
believe that the syphilitic growth which originated them has been absorbed, 
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the victim of the most frightful epileptic paroxysms, often covered by rupial 
eecele tral 4 fit object for commiseration rather than one for reproba- 
Disoase of the Spinal Cord. —The most common iti lesions 
eerie chret sorbent and the development of mee 
arise most frequently in the mombranes, but sometimes originate in the sub- 
stance of the cord itself, Tho gummata are usually small, rarely exceeding 
‘an inch in diameter, though Wilks has recorded « case in which the 
tumor reached the size of a large filbert, Most commonly only one. gumma 
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‘the disease is far advanced, with the formation of gummata of |; size, 


INFANTILE, CONGENITAL, OR INHERITED SYPHILIS, 


Chancres on the labia of the mother may possibly infect the child at birth ; 
just as may inoculate the hand of the accoucheur; bat ara thus 
‘contracted by the infant is not the form of tho disease that is described as 
Infantile This is a truly hereditary infection, transmitted to the 
infant at the time of its conception, or communicated to it through the 
medium of the mother during intrauterine life, and existing as a conatitu- 
tional affection at the time of its birth. oe we may believe paella’ 
is not easily eradicated from a system into which it has once been ved, 
and that under certain conditions it may readily be transmitted to the off- 
spring; yet I think that we are still ignorant of the amount and nature of the 
Coustltintonal affection of the parents that are necessary for the development 
of syphilis in their children, and that we are certainly not warranted in con- 
cluding that a parent who has been, or even who is actually affected 
constitutional syphilis, must vecessarily have a syphilitic, or even a 
and although the probability undoubtedly is that the off- 
spring will be syp! ilitic. Ihave bad under my observatio 

T had attended for secondary syphilis, and who, contra: 


married some yearsago; and, though he has since then su: 

of the hands, mucous tubercles, fissures on the lips and tongue, and sy; 

disease of the testicle, yet his wife has borne a perfectly healthy family, not 

oy without any syphilitic taint, but without any apparent constitutional 
jexy. 


When the Parcels are syphilitic, the foetus frequently fails to arrive at 
matority. This may be due to disense of the or of the umbilical 
cord, or to the direct action of the syphilitic on the fietus itself, In 
the placenta extrayasations of blood, fatty degeneration, and the formation 
‘of cascous, and occasionally of calcareous masses, are the most common ab- 
normal conditions observed. In the cord the vesels are occasionally 
to have undergone changes identical in character with those already described 
ax taking place in the arteries of PAS 1048). The foetus itself also 
shows evidence of disease io the great majority of cases, in which it 
before arriving at maturity, or is born dead at the full time. M 
that an examination of ninety-two syphilitic fixtuses showed the to be 
diseased in seventy-two, the bones in sixty-four, the liver in 
pancreas in fourteen, the supra-renal bodies in eleven, the lungs in three, and 
the skin fn one only. In consequence of these diseases of the placenta and 
the fortus, it often happens that early abortion or miscarriage takes place 
Many consecutive miscarriages may take place in consequence of the 
being affected with constitutional syphilis, It is a common history in these 
cases that the period at which miscarriage takes place becomes later in cach 
succeeding pi cy, until at Uy 
delivered at full term, a fi chil nay Ea: Bere 
herited syphilis, ry is characteristic 
the parents have ceased to show any 
persis ere Stews fs be sy phillip, if thay 
¥ brs frequently be prevented, though the 

ring of syphilitic ts as a rule develop aym| 

Mthe acquired frm of 


in moat the disense, It ia inn 








SYMPTOMS OF INFANTILE SYPHILIS. 


secretion of thick, yellow, offensive mu ‘the child to make 
liar snuffting wr er Tit bale chronic catarrh. 


sym) ie 

snufiles” which is applied to 

nos is affected varies scoala In 

merely resemble those of a slight cold; in the most extreme 

charge dries into scabs at the nostrils, beneath which ulcers may form; 
mucous tabercles eed membrane, and ulceration may follow, 
Teading to disease of the with flattening of the bridge of the nose. In 
all cases free bi ing through the nose is interfered with, sucking conse- 
quently becomes difficult, and the trouble in feeding the child is correspond- 


mouth is similarby affected, but in a less degree. | 
fissures, sometimes extending somewhat ly, are common on the 
epecally at the angles of the mouth. The mucous membrane of the 
eee eae mucous patches, and sometimes with superficial 


The mucous membrane of the larynx is congested and swollen in most 
cases, and sometimes actual mucous tubercles may be formed at the 
of the glottis, The laryngeal affection is the cause of the hoarse cry whic! 
usually forms » marked feature in the disease. x 
The on the Skin are usually most abandant on the nates, scro- 
tom, and soles of the feet ; eae ae “GEE 
Coad these parts should always be looked at first. In moi 
ase apts ne pcereeay assume orien of smooth, Jat mucous tuber- 
in i a to a threepenn; Fy are alight 
ae and covered with iatiary) whitish pig or mauirie 
are oe ad Ce soul as well as at Greeny ae ee = 
eruption jescribed as squamous, is not t 
composed of smooth, flat patches of a coppery-red color. iz 
hee fan marked on the soles of the feet, and are followed by of the 
euticl 
Pupular eruptions are not common. The vesicular, or bullous eruption, 
He m4 common than those first mentioned, yet I have fre- 
quently seen it in syphilitic children. It appears in the | of vesicles 
which enlarge into bulla about the size of » split with a dusky, coppery 
arooln ; ls 6 dry into brown scales or scabs, and commonly occur simulta- 
neously with mucous tubercles in other of the body, Tt is most fre- 
ay ee on the soles of the feet, and is not met with in children except 
Rewuses eruption, or is also occasionally met with. The pus 
carly, leaving a b! seab, beneath which ulceration may take 
nti ay tiled xc Zh eccartoaly tn foberited syphilis, bu 
are met but 
seldom tafore tho second , 


ir, 
Erba aderwery onecracelys thin) waft a afte Jost from the posterior and 
of the head, The Noils are seldom affected, but may be 


exercised by the itio YW 
the hair and eatles sa a plex redhat 
developed from the same: ic layer, would 
induced by it in the allied structures, 
however, appear to have attracted the 
attention of the 
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of their origin, it is important to remember the points by which the nature 
of the case may be established In the history we must inquire for mis- 
carriages before the birth of the patient, for signs of syphilis in previous 
children born alive, and for symptoms of the disease in the parents, such as 
Prolonged sore throat, eruptions on the skin, loss of hair, and pains in the 

es. With regard to the patient, we must ask the period at which birth 
took place; the appearance at birth, whether fat or thin; the occurrence of 
snuffles and sores on the bottom. In examining the patient we must look 
for. stunted growth; a flat or ill-developed bridge to the nose; radiating 
scars at the angles of the mouth. The forehead must be examined for bosses 
in the region of the anterior fontanelle, and the humerus, femur, and tibia 
should be searched for thickenings or want of symmetry in the two sides. 
The eye also should be examined for interstitial keratitis, and the teeth for 
the signs already described. All these signs are seldom present together, 
but enough to enable the Surgeon to come to a correct conclusion will always 
be found in any case in which the disease has been sufficiently severe to affect 
the patient after early childhood. 

Prognosis.—If the child is born with signs of eyphilis, it usually dies. 
Emaciation increases, and death takes place either directly from the disease 
or in consequence of some complication, as diarrhea, bronchitis or pneumonia. 
If the child is born apparently fat and well, the prognosis depends much on 
the period at which the symptoms appear; the later the appearance, the 
better the prognosis. Most cases recover in which the symptoms do not 
manifest themselves till after the end of the first month. 

TREATMENT.—The occurrence of syphilis in the infant may be prevented 
by putting the infected mother on a mercurial course so soon as her preg- 
nancy is ascertained ; this indeed may be necessary in order to prevent mis- 
carriage, but should be done cautiously, and by inunction rather than by 
mercury administered by the mouth. Should repeated miscarriages have 
occurred, as the consequence of constitutional syphilis, one or other, or both 
of the parents, if both are at fault, should be put upon a mercurial course; 
and thus the recurrence of this accident may be prevented. 

The Curative Treatment as regards the child is extremely simple. It 
should be nursed by its mother, if she have sufficient milk and isin good 
health. If this is impossible, it should he brought up by hand, and must not 
be given to a wet nurse, lest it infect her. (See p. 1039.) The child must 
then be put under the influence of mercury, which in these cases produces 
the most unmistakable effects ; indeed, the ready manner in which all disease 
may be eradicated from the system of a syphilitic child by this mineral, is . 
perhaps one of the strongest proofs that can be adduced of the specific 
character of its action on the venereal poison. The mercury may be given 
by the mouth in the form of small doses of gray powder ; but, as it often 
purges the child when administered in this way, Sir Benjamin Brodie has 
recommended its introduction into the system by inunction, which process I 
invariably employ, and have found it a most successful mode of treating the 
disease. “The most convenient plan ie, as recommended by Brodie, to spread 
a drachm of mercurial ointment on the under part of a flannel roller stitched 
round the thigh just above the knee, and to renew this every day. The 
treatment should be continued until all rash and snufHing have disappeared, 
when, the mercury having been discontinued, the cure may be perfected by 
the administration of small doses of iodide of potassium in milk or cod-liver 
oil. The skin must be kept ina healthy state by a hot bath every da 
Occasionally the cutaneous manifestations of infantile syphilis are comp! 
cated with, and obscured by, some of the common diseases of the skin inci- 
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dent to early childhood ; more particularly with « 
the head, face, and body. In these circumstances, | 
easy, though the history of the case, the concom 
forms of the disease, and the existence of snufflin 
establish it. The eczema also, in these circumstanc 
squamous than usual. In cases such as these, the t 
syphilitic affection first with the mercurial inunctic 
child under a mild course of the liquor hydrargyri 
two minims for a dose, keeping it at the same time o1 


INDEX TO 


BDOMEN, contusions of, 820 
injuries of, 820 
treatment of, 824 
wounds of, 824 
prognosis of, 829 
treatment of, 820 
Abercrombie, injuries of the spine, 748 
‘Abernethy, treatment of depressed fract- 
ure, 717 
opening of abacestes, 257 








Abiogenesis, 1 
‘Anscess (abscedo, I go away), 248 
acute, 249 
treatment of, 255 
antiseptic treatment of, 261 
aspirator used in, 254 
bloodvessels atfected by, 252 
caustics in, 259 
chronic, 228, 250 
treatment of, 256, 257, 259 
cold, 228, 250 
treatment of, 266 
congestive, 251 
counter-upening in, 257 
diagnosis of, 252 
from encysted sebaceous tumor, 
934 
from tumors, 268 
diffuse, 249 
drainaye of, 259 
effects of, 252 
emphysematous, 251 
formation of,, 249 
hemorrhage into, 266 
Hilton's method of opening, 257 
incision into, 
injection of, 25% 
lymphatic, 251 
metastatic, 250, 918 
multilocular, 252 
phlegmonour, 249 
“ ing" of, 249 
potassa fusa in, 259 
Presure-cffects of, 262 
prognosis of, 264 
puerperal, 249 
pyemic, 249, 913 
ecrofulous, 1023 
secondary, 913 
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Anscess (continued). 
seton in, 259 
subcutaneous etrumous, 1014 
situation and size of, 261 
structure of, 249 
subpectoral, 803 
tupping of, 258 
treatment of, 255 
constitutional, 266 
tympanitic, 251 
Varieties of, 249 
fter arterial occlusion, 486 
in reduction of old dislocations, 622, 
642 
Accoucheurs, syphilitic infection of, 1045 
‘Acetabulum, fracture of, 577 
‘Acids, concentrated, application of, in 
cancer, 999 
Acinous adenomata, 958 
Aconite in inflammation, 220 
Acromion, dislocution of, from clavicle, 681 
fracture of, 558 
Active or acute inflammation, 170 
ACUPRESSURE, (acua, @ needle; premo, I 
press), 428 
compared with li 
conditi 





ature, 430 
1 of artery after, 429 





Acute ab-cess, 249 
treatment of, 255 
70 








infamm See Inflammation 
"Adams, W., mode of union of fractured 
patella, 59 
ununited fracture, 689 
' Additon, W. Znigration of white blood- 


idos, shape) 








s, 
Adenoma (idx, a gland), 958 
* Adeno-sarcomata, 169 
Adhesions in joints after dislocation, 621 
Adhesion, primary, 288 
secondary, 2 2 
. of wounded arteries, 401 
Adhesive inflammation, 198 
union by, 288 
Adipose tumors, 
. Aerial Astula, 788 
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Ax, influence of in amputation, 102 
cancer, 975 
dislocation, 615 
fracture, 498 
of Bes of femur, extracapsu- 
ar, 
intracapsular, 579 
inflammation, 182 
laceration of the brain, 727, 728 
syphilis, 1051 
union of fractured bone, 688 
Ague, diagnosis from pysemia, 921 
Air. ‘See Atmosphere 
AIRJN VEINS, 464 
cause of, 466 (see 1007) 
effects of, 465 
experiments on animals regarding, 464 
spontaneous entry of, 465 
treatment of, curative, 468 
preventive, 467 
Arn-runs, foreign bodies in, 789 
statistics of, 791 
prognosis of, 791 
treatment of, 792 
wounds of, 786 
effects of, 786 
Alanson, amputation by triple incision, 
88, 84 
surgical hygiene, 45 
Albuminoid degeneration, 248 
Albuminous effusions, 177 
sarcoma, 964 
Alcohol as un antiseptic, 216 
in excess a predisposing cause of in- 
flammation, 188 
Alkalies, cau-tic, use of, in cancer, 999 
‘Allbutt on disturbance of ion after spinal 
injury, 756, 757 
Alopecia. (@anng, 0 fox), syphilitic, 1064 
in infants, 
stimulating iotion "tor, 1064 
Alveolar cancer, 989 
sarcoma, 966 
Amblyopia, 755 
Ammonia, injection of, in snuke-bite, 361 
‘Ameeboid’ movements of blood corpuscles, 
176 
of pus corpuscles, 242 
Ampuration (amputo, I lop off) in gen- 
eral, 81 
by circular method, 82 
closure of the wound, 95 
conditions affecting result of, 102 
for disease and injury compared, 109 
secondary inflammations in internal 
organs after, 110 
dressing after, 96 
by flaps, 84 
double, 86 
long, 91 
reetungular, 91 
hemorrhage during, how prevented, 
1, 
secondary after, 101, 439 
instruments for, 97 
ligatures in, 94 
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AMPUTATION 
Liston’s « 
methods : 
mortality 
performa: 
primary t 

lL 
principle: 
Tetracturs 
sawing b+ 
secondary 

statis 
septic di: 

105, 11 
shock, in 
simaultans 





Teale's 0 
for burns 
for contu: 
for fract! 

tured a 
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AMPUTATION 
of arm, 1 
of ankle, 
of finger 

| of foot, 1 

Choy 

Hey’ 
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resul 
suba: 
Sym: 
of foreart 
resul 
of hand, 
at hip-joi 
resul 
at knee-jc 
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Awpctations, SPECIAL (continued). 
of metatarral bones of great toe, 133 
of metatarsal bones, 185 
at metatarso-phalangeal joints, 182 
at shoulder-joint, 126 
by Spence’s method, 180 
by transtixion, 127 
results of, 131 
through tar-us, 138 
of thigh, 165 
by antero-posterior flaps, 159 
for compound fracture, 595 
for fracture with rupture of artery, 
595, 
results of, 158 
through trochanters, 168 
Vermale’s, 156 
of thumb, 120 
of toes, 182 
of upper limb, 131 
results of, 109, 181 
at wrist, 122 
Amuzssat, torsion of cut arteries, 410, 411 
treatment of veins, 468 
Anmmia (4, negative; aja, blood), local, 
165 








from hemorrhage, 395 
Aneethesin, (@ negative; siedérovan T per 
i loride of methylene, 64 
See Chloroform 
‘See Ether 





ether, 59. 
local, 65 





nitrous oxide, 62 
Anesthetics, employment of, 35, 60, 61 
influence on amputations, 61 
treatment of effect of overdose of, 64 
in reduction’ of old dislocations, 622 
Anastomosing vessels, enlargement of, after 
ligature, 432 
Anderson, reduction of dislocations by 
manipulation, 657 
ANkuRIsM (avd, throngh ; cipive, I widen) 
of stumps, 100 
traumatic, 446 
circumscribed, 448 
diffused, 446 
complicating fracture, 622 
in reduction of old disloca- 
tions, 622, 648 
varicose, 451, 463 
symptoms, 452 
treatment, 452 
Anxunina of axillary artery, traumatic, 
4 





5 

circumscribed, 464 

of axillary, artery, diffuse, 456 
complicating dislocation, 641 
from attempts to reduce old di-lo- 

eutions, 643 

of brachial artery, traumatic, 459 

459 

ery, traumatic, 454 
varicose, 454 

of femoral artery, traumatic, 462 

vuricuve, 463 

of glutcul artery, traumatic, 462 
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Axxuniss (continued). 
of palmar arteries, traumatic, 461 
of plantar arteries, traumatic, 464 
of radial artery, traumatic, 460 
of temporal artery, traumatic, 454 
of tibial artery, traumatic, 468 
of ulnur artery, traumatic, 460 
| Aneuriemal varix, 450, 464, 465. See 
Varix 
| Angioma (4)7ei0v, m veseel), 968 
‘cavernous, 953 
Animal matter, dead or putrescent, wounds 
inoculated with, 374 
Animal substances, ligatures made of, 423 
ANKLE, amputation at, 189 
dislucation of, 675 
compound, 676 
fractures near und through, 607 
‘ compound, into, 611 
| gunshot wounds of, 854 
wounds of, 491 
Ankylosis (atta, crooked) complicating 
fracture, 
Anthracemi or 0 
‘Antiphlogistic treatment, 218, 255 
remarks on, 224 
Antiseptic (avzi, against ; oyu, I putrefy) 
treutinent of abscess, 261 
of wounds, 85, 211-! 216, 819, 821, 
| 329, 348, 681 
i of wounded joints, 489 
Anus, cbancres on margin of, 1044 
epithelioma of, 993 
' "Aorta, abdominal, compression of, in am- 
putation at hip-joint, 76 
thoracic, wounds of, 819 
, Apertures in gun-hot wounds, 389 
 Aphasia, 725 
! Apnoea (4, not; m»éu, I breathe), 795. See 
Aephy: xia 
Apoplexy, diagnosis from compression by 
tion, 736 
‘arachnoid membrane 
| noting inilammation), traumatic, 688 
' Areolur tissue, diffuse inflammation of, 48, 
892 
tumors, 943 
Arloing and Tripier, effects of 
nerve, 472 
ARM, ainputations of, 126 
arteries of, wounded, 436 
avulsion of, 628, 644 
fractures of. See Fracture 
rupture of inuscles or tendons of, 481 
Arnott, Dr. J., compression in cancer, 1001 
ice in cancer, 998 
local anwsthesia by cold, 65 
mortality from use of chloroform, 51 
Arnott, H., secondary growths in epithe- 
' Toma, 981, 
Arrow-heads in bladder, 837 
1 Artow-wounds, 334 
' Arsenic in cancer, 1000 
in snuke-bite, 361 
' AnTetes, ucupressure applied to, 428 
5 adhesive process in, 402 
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sternal maxillary, wot 
ternal muramary, wo 
tingual, wounds of, 454 
meningeal, line of, 730 
of leg, wound of, 463 
palmar, See Arteries « 
peroneal, wounds of, 4 
plantar. Arteries « 
beplitea ligature of, 4 
ial, compres-ion of, 
triumatic aneurisn 
Tiguture of, 460 
subclavian, compres 
wounds of, 41 
temporal, compression + 
‘traumatic aneurist 
tibial, anterior, compre 
posterior, wounds + 
ulnar, compression of, ' 
traumutie ancurisn 
ligature of, 46! 
vertebral, wounds of, 4 
Arteriu-venous wounds, 45 
Arthritis (aplpor, a joint; 
i infammation), septic 
traumatic, 486 
; Artificial limbs, 98 
respirat 
teeth, removal ‘of, from 
| Aserric traumatic fever, 31 
AsPHYXIA(d, negative ; ov! 


f 795 
, 383 
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causes of, 75 
from chloroform, 65 
trom drowning, 796 
artiticial respira 
in infunts, S00 
from hanging, 800 
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Astringents in congestive inflammation, : 
286 





or GPfpn, porridge or 
8 from pus, 7 aa 
sts, 981 


Atheromatous 

‘Atlas, dislocation of, 774 

‘Atmosphere, influence on erysipelas, 881 
organic matters in, 40, 187 

Atrophy of bone, a cause of fracture, 498 








Ausculiatory signs of foreign bodies in sir 
tube, 790 i 

Ausspitz, eacision of primary sore in syphi- 
lis, 1058 

Aveling’s transfusion ay 

‘Avulsion of arm in 
cation, 628, 644 

Axillary artery. See Artery, axillary 


Axis, dislocation of, 774 
Basis be ininfective inflammations, 42, tes 
189, 902 
Bacillus anthracis, mode of growth of, 870, 
tubercuk sis, 1011, 1017, 1020 
Bacteria in infective fluids, 186, 188, 877, ! 
902 
Bacterium termo, 186, 188 
Bandages in fractures, 608, 555 
plaster of Paris, 614 
silicate of soda, 515 
starched, 510 
in fractured leg, 605 
in fractured patella, 600, 604 
in fractured thigh, 694 
tight, gangrene from, 609, 518 ; 
Banke, Mitchell, cancer of the breast, 1002 
Bantock, operation for ruptured perineum, 


apparatus, 397 


luction of old dislo-| 











Barbadoes leg, 944 

Bardeleben, statistics of amputations, 106, ! 
182, 146, 161 

Bark in scrofula, 1022 

Barlow, craniotabes in syphilitic; children, | 





Barrow, origin of hydrophobia, 862 
Barwell, amputation at tip. improvement ; 
of alluminoid disease, BH 
ox-aorta ligature, 427 
Baudens, results of excision of shoulder, ; 


855 
hemorthage after gunshot, 848 
Bavarian method of treating fractures, 515 | 
Baynton’s methed of dressing ulcers, 278 
Beauchesne. air in veins, 464, 466, 467 
Beek, ulvevlar sarcoma of foot, 966 
stretching of brachial plexus, 477 
trephining for meningeal hemorrhage, | 
i 








Bed-sores, 60 
Bees, stings of, 369 
in, air in veins, 467 
Bel B., amputation by triple incision, 88 | 
Sir 'C., accident in_ reduction of ‘old: 
dislocations, 643 
cause of death in spinal injury, |] 
748 
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Bell, Sir C., mechanism of meningeal ex- 
travasation, 785 
state of parts after gunshot wound, 
367 
John, arrest of hemorrhage, 899 
ligature of wounded artery, 484 
traumatic aneurism of gluteal artery, 


Belladonna in inflammaticn, 224, 289 
plasters in cancer, 997 
Bellows for artificial respiration, 797 
Bending of bone, 483 
after badly set fracture, 685 
of cranial bones, 699 
Benign tumors, 926 
"Bennet, H., blood-cyst resembling ence- 
phaloid disease, 986 
Benzoic acid as an antise 
Bérard, discharge from et 
base of skull, 708 
veins of neck, 466 
Bergmann, antiseptic treatment of gunshot 
wounds, 848 
Bernard, C., diabetes from i 
781 
reflex action of vaso-motor and pupil- 
lary nerves, 757 
Bichat, air in veins, 464 
Biekersteth, diffuse submaxillary cellulitis, 











Bigelow dislocations of hip-joint, 618, 655, 


juipacted intracapsular fracture of neck 
of femur, 584 
pubic dislocation, 668 
eral dislocation of lower jaw, 627 
lard, pathology of dislocation in sciatic 
notch, 6 
; Billreth, healer and large round-celled 
sarcoma, described by, 966 
concentric arrangement of fibromata, 
946 
formation of ulcers, 271 
injury of axillary nerves in reduction 
‘of old dislocations, 644 
iodoform treatment of wounds, 828 
scar-formation, 289 
statistics of amputations, 106, 182, 148, 
151 
traumatic fever, 801 
ulceration from’chronic inflammation, 
271 
union of bone, 501 
Bill's enure for extraction of arrow-heads, 





3865 
Birch-Hirechfeld, microscopic organisms in 
ayenilis 1036 
Birkett, secondary inflammations in in- 
ternal urgans after amputation, 110 
Bistoury, Liston 's spring-backed, 67 
absces: 
Bites of rabid animals, 861. See Hydro- 
phobia 
of snakes, 359 
Blackadder, hoepital gangrene, 872 
Black eye,"’ treatment of, 779 














1090 INDEX. 


Mackinan, reduction of old dislocations, Boxe (continued). 
a, td atrophy of, 453 
Waatinen, foreign bodtoa in, 887 ing of, 483, 635 


Infiuetes of, RS sod , Febreaking, and 
n mortality in, Be iB ing, and resetting, 








rupture of, RRB bruising of, 482 
Areatinent af, S87 fibromata of, 946 
villous timer of, BY fracture of. See Fracture 
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Brain-sand, 968 
Breast, scirrhus of, 986 
Breschet, reduction of old dislocations, 621 
Broca, localization of cerebral functions,728 
Brodhurst, reduction of old dislocation, 621 | 
Brodie, Sir B., liquor potassm in fatty , 
tumor, 943 
cure of cancer, 1003 
foreign body in trachea (case of Bru- ulcer of duodenum in, 882 
nell), 794 warty cicatrices after, 889 
gangrene from excessive bleeding, 847' Burggraeve, application of starched band- 
return of cancer, 1002 age, 510 
treatment of senile gangrene, 857 __, BURS.e, bruising of, 483 
treatment of syphilis in infants, 1083 evstic tumors of, 936 
Bronchus, foreign bodies in, 789 diagnosis from abscess, 268 
Bronchitis (3poyx0c, the windpipe; itts,' Busch, dislocation of the shoulder-joint, 618 
denoting inflammation), asthenic, statistics of amputations, 182, 151 
226 Butcher's surgical clamp, 536 
from foreign bodies in air-passage, 791 Butlin, plexiform sarcoma, 967 


; Burns (continued). 

constitutional effects of, 381 

Dupuytren’s classification of, 879 

local effets of, 879 

mode of death from, $88 | 
t-mortem a) rances after, 381 

Prognosis of, 385 

treatment of, 384 











in wounds of throat, 787 
Brown, B., operation for ruptured peri- 
neum and eher-treatment, 841-843 
Browne, G. B., appliance for elastic exten- ' 
sion, 591 


Brownrigg, amputation at hip-joint by, 159 | 
‘ Calcaneum. 
Calcification (calz, lime ; facio, I make) of 
arteries, gangrene from, 848 
Calcium sulphide in scrofula, 1022 
Callender, dressing of stumps, 96, 106 


Bruises. See Contusion 
Bruising of bone, 482 
Bruns, fractures of shaft of femur in chil- 
‘dren, 590 
spontaneous fracture in insane, 494 
statistics of amputations, 105, 182, 146, 
151 


Brush-burn, 832 
Bryant, dressing for wounds, 828 


Button-suture, 315 


ACHEXY, cancerous, 494, 979 


Cadge, ancurismal varix in a stump, 
100 


See Os calcis 


antiseptic treatment of abscesses, 265 
displacement of muscles, 478, 479 
stretching of nerves, 477 

torsion of arteries, 410 






jo-femoral triangle, 587 Callous ulcer, 277 
ics of mortality after amputa- Callus, 501 
ions, 110, 131 Calomel in acute inflamm: 
torsion of arteries, 410 in chronic inflamma: 
Beso (,3or,3uy, the groin), 1038 :Canalization of veins, 466 





creeping, 1035 Cancer, 970 
indolent, 1035, 1045 acute, 970_ 
primary, 1034 adenoid, 





treatment of, 1035 alveolar, 989 

virulent, 1033 | aneurismal pulsation in, 988 
inoculation of, 1084 Bloodesele of, 982 

Bubon d'emblée, 1034 © eauses of, 


Buck, treatment of fracture by extension, caustics in, 208 
93, 


cells of, 983, 984 
Budge and Waller, 
cord on eye, 756 
Buffer-accidents, 820, 822 
Buffy coat of blood, 204 | congelation of, 998 
Bulldog forceps, 414 constitutional or local origin of, 978 
Bullets, fracture of bones by, 338 curability of, 1003 
detection and removal of, 346 ;  dingnosis of, from epithelioma, 995 
retention of, 345 encephaloid, 972, 987. See Encepha- 
wounds by, 3: | loi 
of skull, 710 epithelial, 990. See Epithelioma 
See Gunshot wounds excision of, 1002 
Bunions, 936 gelatinous, 
Borns, 379 glandular, 
amputation in, 890 diagnosis of, 990 
cicatrices of, 380 geugraphical distribution of, 977, 082 
clinical history of, 342 
contraction afver, pre 
ment of, 326 





influence of spinal: 





compression in, 1001 
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inflammation, 





iin chroni 


407 
worsinus, 26R 
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Cavernous angioma, 
Cell-i 
CELLS, cancer, #3, 9K4 


Cellulo-cutaneous ¢1 


Chancrous eacoriation, 1027 
Charbon or malignant pustule, 
Chassaignae 





Chelius, dislocation of caleaneum, 
Chen 





fiitration, 180 





of enchondroma, 47 

of epithelioma, 993 

myeloid, 964 

of sarcomata, 961, 9 
Sarcoma 

of scirrhus, 986, 








Cellular erysipelar, #2, 892 


treatment of, X93 


Cellulitis, diffuse, 892 


of iechio-rectal fossa, 895 
of scalp, 698 
of submaxillary sec 





treatment of, 890 


Celsus, amputation described by, 81 
'Cephaihematoma (19074, the head; alps, 


blood), 696 
pathology of, 696 
subaponcurotic, Hoi 
subpericranial, 605 
treatment of, 6945 


head, 683, G87. 
pression and Concussion 
nerves, injuries of, 782 





concussion of, 745 
effect of wound of, 765 
vertebre, dislocation of, 774 


Cuancre, | 


consecutive results of, 1033. 
diagnosis of, 1029 
Hunterian, 1043 
induration of. 1043 
seat and number of, 1044 
treatment of, 1 
inveulation of, 102, 1034 
origin and progre 
phageda-nic, 102%, 104. 
treatment of, 1032 
simple, 10: 
treatment of, 1030 
situations of, 1020, 1044 
sloughing, 1027 
treatment of, 1032 
sont, 1027 
specitic nature of, 1025 
treatment of, 105 
constitutional, 1032 
local, 1030 
urethral, 1044 
varieties of, 1! 
in women, 10 


















1044 








drainage-tubes, 
écreur, 1008 
. fractures in intrnuterine 





injuries of, 





ical causes of inflammation, 15 





Cerebral complications of injuries of the 
a7. See Brain, Com- 


Cervical region of spinal cord, effect of 


life. 
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Chenu, mortality in amputations, 108 —__ Cleland, subglenoid dislocation of humerus, 
Cheselden, operation by double’ incision, 6 
8B Cline, trephining the spine, 772 
Chest, fracture of bones of, 549 Clove-hitch knot, 618 
hemorrhage into, 349 Clover's chloroform-inhaler, 58 
injuries of, 551, 803 ether-inhaler, 58 
wounds of, 810 Coagulation in wounded arteries, 400 
treatment of, 811 Coagulum of inflammatory blood, 204 
Chilblains, 391 in wounded arteries, external, 400 
Children. ' See Infants imperfect, 419 
Chisholm, secondary hemorrhage after internal, 401, 419 





gunshot, 343 
deaths after excision of shoulder, 
Chlorides, caustic, in cancer, 1000 


Coaptation of surfaces of wounds, 818 
Cobra di capello, bite of, 339 
rf, the coceyx; bébrq, 














Chloride of zinc as an antiseptic, 218 pain), 
CHtorororm, 52 Coccyx, dislocation of, 54 
administration of, 62 fracture of, 578 
in disease, 56 Cockridge, dogs in Sark, 362 
in severe injuries, 57 + Cod-liver oil in serofula, 1022 
cautions in using, 62 in chronic inflammation, 232 
compared with ether, 59 in syphilis, 1061 
death from, 55, 61 Cohnheim on migration of blood corpus- 
effects of, 63 cles, 172, 175, 178 
head-symptoms produced by, 56 formation of pus, 241 
influence on mortality after operations, inoculation of cancer, 978 
Coin-catcher, 801 
intealens. for, 58 Cold abscess, 250 





treatment of, 25 
tof effects of, G4. See Anws- Coup ne an anwathetic, 849 





















thetie constitutional effects of, 391 
Chondroma (xé1¢poc, cartilage), 947 in hemorrhage, 405 
Chondro-sarcoma, 969 iu acute inflammation, 210, 216, 217, 
Chopart’s amputation of foot, 187, 138 223 
Chronic abscess, 250 chronic inflammation, 288 
treat local influence of, 390 
gangrene, 845 Collateral circulation, 431, 483 
hydocephalus, 702 Colles’s fracture, 569 
inflammation, See Inflammation cause of deformity in, 570 
interstitial keratitis, 1082 mechanism of 
CreazRices, changes in, 387 treatment of, 574 
contracted, utter burns, 886 union, 578 
ufter chancre, 1038 Colles on ‘transmission of syphilis, 1089, 
contraction of, 887 1040 
division of, 387 Colliquative (liguo, I melt) discharges, 247 








warty, 389 Collodion, use of, in wounds, 316 
‘zation, process of, 268, 402 Colloid (xs72a, ylue, or gelatine; ei dog, 
Ciliopinal axis, 75 form) cancer, 189 
































Circular method of amputating, 82 styptie, 3 
Circulation, local disturbances of, 165 Color in acute inflammation, 197 
changes in, leading to formation of in chronic inflammation, 281 
thrombus, 918 Columnar epithelioma, 972, 995 
collateral, after ligature, 431 Coma txcua, deep sleep, lethargy) from 
hemorrhage from, 433 chloroform, 5 
gangrene from obstruction of. froin compression, 692 
Gangrene from intracranial extravasation, 785 
Circumacribed traumatic ancurism, 448 from intracranial suppuration, 690, 
Clark, Sir James, state of digestive organs 693, 94 
in serofula, 1018 from traumatic encephalitis, 687 
Clavicle, dislocation of, 629 Comminuted fracture, 494, 522, 528 
fructures of, 552 Complete dislocation, G14 








apparatus for, Complicated dislocation, 624 
fracture, 4 

Compound eys 
dislocation, 
fracture, 44, 524. 

Compress, graduated, ‘0a 
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Cotton-wool dressing of wounds, 818 | Davaine, infective processes, 902 

Counter-irritants in chronic inflammation, | Dawson, Cawtley, death from administra- 
233 tion of ether, 59 

Counter-opening in abscess, 257 De Chaumont, air of hospitals, 48 

Coxeter’s aspi ‘Decomposing ' animal matters, wounds, 

ear-scoup, poisoned by, 374 

Cranivtabes in syphilitic children, 1082 * Decomposition, prevention of, in wour.de, 

Cranium. See Skull j _ 829, 814 

Creeping bubo, 1085 Definitive callus, 501, 503 


Creighton, secondary growths of cancer, | Degeneration in stumps, 101 











9 Deglutition affected in hydrophobia, 365 
Grepitus (crepo, I crackle) in fracture, 492: “affected in ayphilie, 1068 

Cripps, ligature of common carotid, 454, Delayed union of fractured bone, 636 
Croft, plaster eplint, 516 ‘Dxriniva, inflammatory, 303 

Groupous inflammation, 194 irritative or nervous, 804 

Crutch- 17 traumatic, 804 

Cuboid bone, dislocation of, 680 Demareation, line of, in gangrene, 858 
Cuneiform bones, dislocetion of, 680 De Meric, infantile rxphilis, 1078 
Cunningham, foreign bodies lodged within De Morgan, Campbell, chloride of zine'as 








the skull, 728 ptic, 21 

Cupping in inflammation, 222 tranefision of blood, 896 

Curare in hydrophobia, 368 Dentigerous cysts, 939 

Curdy pus, 241 | Depletory treatment, remarks on, 221 

Curling, {trophy of bone after fracture, ; Depressed fracture of skull, 709, 717 
dingnosis of, 709 














perforating ulcer of duodenum after; symptoms of, 
burns, 383 | treatment of, 
subclavicular dislocation of humerus, ; varieties of, 709 
Depression, a predisposing cause of inflam- 
Cutaneous erysipelas, 85%, HH: mation, 182 
treaiment,of, 8R7 stage of, in burns, 38 
Cuticle, transplantation of, 275 Dermoid (dépya, skin ; eidog, form) cysts, 
Cylindroma, 966 988 


Croric (kier, a eyst or bladder) TuMoRS, | Desmoid (Aeopéc, band or ligament ; eidor, 
930, 





























7 form) tumors, 943, 945 
compound, 937 _ Determination of blood, 166 
multilocular, 937 Deyber, cataruct from wound of eyebrow, 
proliferous, 1781 
Cystic hygroma, 840 Diabetes from cerebral injury, 781 
Cysts, 930 . Diabetes, gangrene in, 8 
atheromatous, 931 saccharine, influence of, on result of 
diagnosis of, 984 ns, 39 
progress of, 933 1 an exciting’ cause of inflammation, 
treatment of, 934 183 
dlood-, 307, 936 Diaphoretics in inflammation, 219 
congenital, 937, 989, 940 Diaphragm, wounds of, 824 
definition of, 980 | DiatHesis (duitleorc, arrangement or dispo- 
dentigerous, 939 | sition), ecrofulous, 1018 
dermoid, 988 | Diday, infuntile syphilis, 1078 
from dilatation of ducts of glands, 985! Dietfenbuch, subcutanevus section of mus- 
exudation, 930 cles in old-standing dislocations, 
in tumors, 987 623, 642 
mucous, 935 treatment of ununited frugture, 541 
parasitic, 940 Diet in asthenic inflammation, 225 
treatment of, 941 in cancer, 997 
retention-, 931 * in injuries of throat, 788 
servus, 985 in chronic inflammation, 282 


in scrofula, 1021 
before and after operations, 89, 79 
ACTY LITIS, strumous, 1016 aspirator, 253, 258 
xyphilitic, 1072 + Diffuse abscess, 249 
Date, dislocation of elbow-joint, 645 
Davies-Colley, treatment of malignant 
pustule, 372 
Davy, plan for compressing common iliac} 
artery, 77 








® 
traumatic ancurism, 446 
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Distocations, sPKctAt (continued). 
jaw, congenital, 629 
reduction of, 
unilateral, 628 
knee, 673. Sze Dislocation of tibia 
lower limb, 63 
metacarpus, 1550 
metacarpo-phalangeal joints, 661 
inetatarsus, GO 
occipital bone from atlas, 774 
os calcis, 679 
08 magnum, 650 
patella, 671 
congenital, 671 
inwards, 671 
outwards, 671 
upwards, 672 
vertical, 672 
pelvis, G54 
pisiform bone, 650 
radius, 646 
back wards, 647 
forwards, 646 
incomplete, 646 
outwards, 647 
sacro-iliac articulation, 664 
scaphoid bone, 679 
scapula, 632 
semilunar bone, 650 

















shoulder-joint, 682. See Dislocation | Dupierris, reduction 
j_ G2t 


of humerus 
apine, 773 
diagnosis of, 775 
treatment of, 775 
symphysis pubis, G4 
tarsal bones, 679 
thigh-bone. 
mur 
thumb, 651 





3 
complicated, 678 
compound, 673 
forwards, 673 
Interal, 673. 








wrist, 49 
backwards, 640 
compound, 650 
congenital 
forwards, 649 












Dissecting-po art, 37% 
Disaxctios-wor spa, 374 
causes of, 


symptoms of, 376 
treatment of, 3) 

Dittel’s elastic ligature, 1009 

Diuretics in infammation, 219 








See Dislocation of fr 
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Dixon, extraction of bullets lodged in 
' bladder, 837 
; Dobson, incisions in erysipelas, 887 
* Dogs, mad, bites of, 868. See Hydrophobia 
symptoms of rabies in, 364 
Donovan's solution in syphilis, 1064 
“Donovan, absence of hydrophobia in 
Africa, 362 
Dorsal region of cord, injuries of, 764, 765 
of spine, effects of concussion, 746 
dislocations of, 746, 775 
! Douglas, duration of life in asphyxia, 796 
! Dowdeswell, behavior of fixed cells in in- 
| _p famed tissues, 179 
! Drainage-tuber, 259, 816 
in antiseptic treatment of wounds, 816, 
321, 823 
Neuber's absorbable, 828 
Dressing of stumps, 96 
Borland’s method, 106 
Callender’s method, 96, 106 
of wounds, 317-824, 632 
| Drowning, treatment of asphyxia from, 796 
Drunkenness, diagnosis of traumatic coma 
from, 737 
Dry gangrene, 845 
: Diets, tumors from distention of, 985 
'Duodenum, rupture of, 823 
ulcer of, in burns, 382 
»f old dislocation, 











i 
| Dupuytren, air in veins, 467 
classification of burns, 379 
death trom fowling-piece charged 
with powder only, 887 
splinters in gunshot wounds, 847 
pening abscess in brain, 694 
splint, 610 
i treatment of depressed fracture, 717 
Dora mater, wounds of, 718 
| Durham, statistiesof fracture of the larynx, 
785 
statistics of tracheotomy, 7! 








793 


syphilis, 1082 
bleeding from, 
foreign bodies 

f, 


BAR: chranie adtetions fin inherited 












injuries of, 777 
serous discharge from, 707 

_Ear-scoop, 

| East wind alleged influence of, in erysipe- 
las, 44 

Eau-de-luce, 

8 (ix, out; rignr, juice), 306 

hocucei, 110 

Eckel, canine rubies, 862 

, eeraser, to crush), gal- 
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Blastic iiguiure, sreatmuntof fistula by, 268 
creadipens of cumor by. 1009 
Exuuw, disivemtions uf, 634. See Dislo- 
estrous 
sacisiva of, for gunshot wounds, 865 
imctures near. 563 
compound and comminuted, 566 
wounds of 491 
Slopiactiaais Srabum, 944 
Kuhuwun, incubation of hydrophobia, 368 
Wilis’s splint im fractured clavicle, 557 
Woraiativas, contagious, 44 
osbvlic pyammia, 920 
Sosbulisn, 930 
gangrene from, 850, 859 
Smbeyonie tissue, tumors composed of, 928 
Kmumervts, transfusion of blood, 396 
Ymphysema (i. into; guodw, I blow) of 
‘abdominal wall, 823 £ 
from wound of lung, 806 
treatment of, 815 
Mmphysematous abscess, 251 
Bmpyema (é», in ; rev, pus), traumatic,808 
Bxceraatiris (fyxégaov, the brain ; itis, 
denoting inflammation), traumatic, 
686 














acute, 687, 691 
chronic or subacute, 687, 691 
pathological changes in, 686 
symptoms of, 687 
treatment of, 691 
ENcEPHALOID (éyxéga7ov, the brain ; eidos, 
shape), 987 
cells of, 988 
diagnosis of, 990 
structure of, 988 
Encephaloid sarcoma, 961 
Enchondroma (ér, in; Yévdpos, cartilage), 
947, 9: 


Encysted tumors, 933. See Cystic tumors 


Epidemic erysipelas, 881 
Epilepsy in cerebral syphilis, 1075 
traumatic, from head injuries, 740 
Epiphyses of bones, separation of, 496, 527 
Epiphyris, lower, of Pamierus, separation 
of, 564 


Epithelial type, tumors of, 970 
EPITHELIOMA (epithelium, from éni, on; 
Gf2ug, prpilla), 990 

causes of, 990 

cells of, 992 

columnar, 972, 995, 
appenrance and progress of, 995 
diagnosis of, 996 
prognosis of, 996 
structure of, 996 

diagnosis of, from other forms of can- 

cer, 994 

squamous, 972, 990 
causes and situation, 990 
diagnosis, 994 
mode of growth, 994 
prognosis, 994 
progress, {191 
recurrence after removal, 994 
statistics of cases, 991 





Erectile tun 
Ergot-poiso 
847 ee 
Erratic erys 


Eruptions, ¢ 
in child 


| ERysiPEca: 
878 


a cause 
of 
causes ¢ 
cellular 
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pro 

tre: 
cellulo-: 
dia 

8 

pro 
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characts 

constitu 

contagic 
cutaneo 
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Spec 
idiopath 
internal 
cedemat. 


phlegm« 
ia 
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trea 
preventi 
simple, ! 
special f 
statistics 
treatmei 
ERYSIPELAS 
fingers, 
head, 89 
infants, 
mucous 
orbit, 8 
pudends 
scrotum 
serous 
submaxi 
Erysipelaton 
ritoni 
Esmarch's b 
moc 
tourniqt 
treatmer 

389 
Ether as an 

58 


compare 
death fr 
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fracture of bones of, 544, 545 


Eucalyptus gauze as an antiseptic, 214, |Fotm erysipelus of, 804 
gunshot wounds of, 645 


Exanthemata, diagnosis from erysipelas, 
885 injuries of, 778 








syphilitic, 1065, 1067, 1068 | Facial carbuncle, 865 
Excision (ezcido, I cut out) of cancer, ; chancre, 1044 
1002 paralysis, 725 
of elbow, for compound fracture, Feces, extravasation of, 825 
567 False bursx, 985 
of false joint, 542 False joints, 8X9 
of humerus, for ganshot wound, 856 ‘causes of, 638 
in hydrophobia, 867 removal of, 542 
of joints, in gunshot wounds, 358 treatment of, 641 
of tumors, 1006 . Farey, 873 





of wrist, for gunshot injury, 356 Fasciculated sarcuma, 962 
Excoriation (ez, off; corium, the skin), ; Fatty degeneration of stumps, 101 
chancrous, 1027 | tumors, 977 




































Excrescences, syphilitic, 1002 diagnosis from sebaceous tumors, 
Exhaustion a cause of death after opera- 984 
tion, 47, 102 Fauces, erysipelas of, 898 
in burns, 8X) Fayrer, treatment of osteomyelitis, 928 
Exoetosis (é£, out; doréor, a bone), 950 treatment of snake-bite, 861 
Extension in dislocation, 619 Febleisen, cultivation and incculation of 
in fracture of thigh, 598 micrococei of erysipelas, 879, 880 
Extensor muscle of thigh, rupture of ten- Femur, dislocations of, 654. See Disloca- 
don of, 481 tions 
tendons of fingers, division of, 482 fractures of, 579. See Fractures 
EXxtravasation (extra, outside; vas, a gunshot injuries of, 853 
vessel) of blood, 808, 895, 986 Fergusson, excision of cancer, 1008 
in abdomen, 825 removal of falee joint, 643 
in eye, 779 Ferment-poisoning, 201 
in fractures, 518, 526 ‘Ferrier, localization of cerebral functions, 
from lacerated urethra, 889 728 
in lung, 805 Fever, aseptic traumatic, 802 
in pleura, 805, 810 erysipelatous, 87% 
treatment of, 813 hemorrhagic, 395 
in reduction of old dislocations, 622, inflammatory, 200, 802 
642 asthenic, 206 
in skull, 733 diagnosis from pysemia, 921 
cerebral, 786 . irritative, 207 
diagnosis of, 736 sthenic, 206 
meningeal, 735 nature of, 200 
mechanism of, 786 septic traumatic, 302 
treatment of, 787 symptoms of, 208 
Extravaration of contents of intestines, 825, surgical, 206 
R27, traumatic, 301 
of urine, 885 yphoid, diagnosis from pywmia, 921 
Exudation, purulent, 24% Fibrine, softened, diagnosis from pus, 244 
yets, 93 Fibro-cellular tumor, 948 
Ere, affections of, after wound of trifacial Fibroid tumor, 948, 45 
nerve, 782 recurrent, 962 
concussion of, 721 of uterus, 947 
contusion of, 779 Fisroma, 943 
disease of, in spinal injury, 756 ‘of bone, 946 
syphilitic disease of, 106% firin, 945 
wounds of, 780) of glands, 47 
Eyeball, acute suppuration of, 914 of nerves, 946 
contusions of, 779 soft, 
excision of, 783 Fibro-plastic tumor, 62 
injuries of, 779 Fibro-sarcomata, 969 
wounds of, 780, 781 Fibrous tumor, 943 
Eyelids, ecchymosis of, in fractured skull, Frevxa, dislocations of, 675 
70h fractures of, 6 
eversion of, 779 Fifth nerve, disorder of vision from injury 
foreign bodies under, 179 of, 7H2 


strumous disease of, 1015 Figure-of-# enture, 815 





INDEX. 


Fractunx (continued). 
reeetting of, 585 
iens of, 496 
simple, 494 
treatment of, constitutional, 605 
surgical, 605 
union of, 601, 504 
spasm of muscles in, 517 
spiral, 496 
splints in, 609 
spontaneous, 493 
starched bundage in, 610 
stellate, 496 
in stumps, 628 
transverse, 496 
traumatic aneurism in, 622 
delirium in, 304, 616 
treatment of, 505 
with unreduced dislocation, 528 
ununited, 637 
causes of, 537 
treatment of, 630 
union of, 501 
varieties of, 494 
FRAcTURES, SPECIAL, 548 
of acetabulum, 677 
of acromion, 558 
about ankle-joint, 607 
compound, 611 
of arm, 059 
of astragalus, 618 
comminuted, 613 
of calcaneum, 612 
of cartilages of ribs, 651 
of clavicle, 552 
comminuted, 554 
signs of, 558 4 
treatment of, 674 > 
of coceyx, 578 
Colles’s, 569 
cause of deformi 
mechanism of, 672 
treatment of, 57. 
of curacoid process, 559 
of coronoid process of lower jaw, 646 
of ulna, 568 
of costal cartilages, 531 
at elbow-joint, 568, 56 
compound and eomminuted, 666 








5 





in, 670 











of facinl bones, 544, 545 
of femur, 8 
in attempts to reduce old disloca- 
tions, 670 
complicating dislocated hip, 670 
sanshot, 358, 





lower end oe Sa 
neck of, compound, 389 
extracapsular, 584 
treatment of, 5 
impacted extracapsular, 585 
intracapsular, 6: 
intracapsular, 
cease of, 579 
signs of, 540 
union of, 582 
unimpacted, 585 
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) Fracrungs, sPzcrat (continued). 
of femur, treatment of, diagnosis be- 
tween intra- and extracapsular 
| fracture, 688 
shaft of, 690 
compound and comminuted, 
595 





treatment of, 591 
through trochanter, 689 
of fibula, Tower end, 607, 676 
| shaft, 604 
of fingers, 675 
of foot, 612 
i of forearm, 57, 569 
compound, 669 
of humerus, 569 
in attempt to reduce old disloca- 
tion, 643 
condyles of, 564 
head of, compound, 568 
lower end of, 564 
neck of, compound, 562, 58 
extracapsular, 560 
impacted extracapeular, 561 
intracapsular, 560 
nerves injured in, 565 
shaft of, 563 
tubercle of, 562 
fj upper end of, 559 
of hyoid bone, 548 
of jaw, lower, 546, 548 
upper, 645 
into knee-joint, 516 
of lachrymal bone, 544 
of lary, 78 
of leg, G04 
hemorrhage in, 607 
complications of, 





see 526) 








of malar bons 
of malleoli, 610 








of metacarpus, 575 
of metatarsus, G14 
of nasal bones, 544 


septum, 544 
olecranon, 567, 568 






Pott's, 607 


processes, 
near shouide 
of skull, 6! 
of spine, 
of sternu 





Y 
See Skull 








INDEX. 


Gordon, splint, 674 ' 
on Colles’s fracture, 669 
trephining the spine, 772 

Gowers, syphilitic opilepay, 1075 
yp 


is a cause of locomotor ataxy, 





flammation, 194 





n-sarcoma, 961 
Granulation-tissue, 287 
Granulation, 274, 200 
union by, 290 

Granuloma, syphilitic, 1049 i 
Grapo-shot, injuries from, 888, 340 
Greene, statistics of entrance of air into: 

veins, 466 
Grenaih, hereditary tendency to fracture, , 





Gross, statistics of foreign bodies in air-' 
passages, 792 
Growths. See Tumors 
vascular, See Nevus 
Gueretin, ununited (resture 58 
Guérin, avulsion of arm, 6: 
cotton-woul dressing, 318 
Gullet. See Esophagus and Pharynx 
Gummata, in inherited syphilis, 1079 
Gunpowder, injuries from, 336 
Gurlt, statistics of cancer, 975 
excision of the shoulder, 855 
of the wrist, 856 
statistics of fractures, 498 ef seq. 
GouwNsHor wounps, 386 
amputation in, 350 
period of, 856 
apertures of, 339 
characters of, 336 
direction of, 838 
excisions in, 865 
hemorrhage from, 841, 342 
arrest of, 344 
inflammation in, 342 
ligature in, 845 
treatment of, 347 
of joints, 353 1 
pain in, 341 
removal of foreign bodies, 345 
shock in, 341 
symptoms of, 341 
treatment of, 343, 347 i 
of ankle-joint, 354 i 
of bladder, 837, 838 
of chest, 551, 812 1 
of face, 545 
of femur, 353 : 
of foot, 339, 352 
of hand, 
of heart, 818 | 
of hi int, 858 
of intestine, 826 
of joints, 353 
nee, 353 
of leg, 852 
of lower jaw, 648 
of lungs, 804 
of mouth, 784 
of shoulder-joint, 855 
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GoxsHoT wounps (continued). 
of skull, 7 
of urethra, 838. 
of wrist, 356 
Guthrie, atrophy of muscular wall of ab- 
domen from blows, 48: 
ball lodged in brain, 728 
gunshot wounds, 839, 341, 355, 727, 
813 
hernia cerebri, 782 
treatment of arterial hemorrhage, 488, 
435, 458 
varicuse aneurism of thigh, 468 





HAMARTHROSIS, 483 
‘Huwmatoma (aiza, blood), 807, 986, 968 
of ear, 936 
Hemoptysis in injuries o of f lung, 812 
; Hiemophthalmia (aiza, blood ; op6aayés, an 
eye), 780 
| iekodauaai (aiva, blood ; jy vuus, I break 
forth), 399 
into abscesses, 266 
in amputation, how prevented, 81, 
94 
arrest of, 399, 404 
incived wounds, 812 
in gunshot wounds, 344 
arterial, 392, 404, 875 
constitutional effects of, 395 
in fracture of base of skull, 705 
in fracture of leg, 607 (see 627) 
in gangrene, 857 
from gunshot wounds, 341, 342 
in hospital gangrene, 
from incised wounds, 312 
local signs of, 394 
meningeal, trepbining for, 738 
after operations, 47 
permanent arrest of, natural, 401 
by operation, 405 
secondary, in gunshot, 343 
after occlusion of arteries, 437 
causes of, 437 
periods of occurrence of, 440 
phenomena of, 439 
treatment of, 440 
from stumps, 441 
temporary arrest of, natural, 399 
surgical, 405 
tourniquet used in, 405 (see 70) 
tranfusion in, 396 
treatment of, 396 
by ucupressure, 
by cauterization, 407 
by cold, 405 
by flexion, 409 
by hot water, 406 
by ligature, 411. 
pressure, 408 
ty ptics, 406 
by torsion, 410 
venous, 304 
in wounds of lung, 805, noo 
of throat, 7! 





2 

















See Ligature 
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Homenvs (continued). 
excision uf, for gunshot injury, 866 
fractures of; 559, Sea Fractures 
Hunter, Jubn, detinition of « tumor, 924 
gunshut wounds, 849 
ligature of arteries, 413 
infection of nurse by child, 1089 
temperature in inflammation, 199 
union of wounds, 282 
unity of venereal diseases, 1024 
varieties of inflammation, 198 
Hunter, W., arterio-venous wounds, 450 
Hunterian chancre, 1043. See Chanere 
Hutchinson, 





interstitial keratiti 






yp 
“of mother by syphilitic Inci 
1041 ‘Incisions in 


Impacted fracture, cisgboale of, 499 
:IniseD wounps, 810 


antiseptic dressing of, 812 
cuuptation of opposed surfaces of, 818 
decomposition prevented in, 184, 2u1, 


hemorrhage in, 812 
intlamunation of, 824 

pain in, 310 

plasters in, 815 

removal of roreign bodies, 818 
separation in, 810 

sutures in, 818 

symptoms of, 810 

treatment of, 310. See also Wounds 
n of ubscouses, 256 
fammation, 221 

in operations, 67 











1082 
syphilis regurded as a specific fever, Incomplete dislocation, 614 


syphilitic teeth, 1080 
Hydrocephalic ekull, fracture of, 702 


fracture, 496 


Incrustation, healing by, 279 
Incubation of 





hilis, 1041 


Heproruosia (bdup, water; #6Bor, fenr), Indolent snlarge ent uf lymphatic glands, 


362 





excision of bite in, 867 
pathology of, 366 
Prognosis of, 866 
symptoms of, 864 
treatment of, 367 
Hygiene of hospitals, 44, 871, 882 
Hygienic condi 
operations, 89-46 
on production of erysipelas, 878, 882 
of pyemin, 869 
of septic diseuses, 867 
Hyoid bone, fracture of, 648 
Hyperemia (érép, over; aia, blood) 
active local, 166, 172 











symptoms of, 167 
ive, 168 
Pauses of, 168 
etfects uf, 169 
symptoms of, 169 
treatment of, 170. See Conges- 
tion, Determination, and In- 
flammation 
U3 
nusis of spinal concussion 







Hyperpyre: 
Hyst 








application of, in cancer, 998 
in tnflammation, 216, 228 

as an anwsthetic, 65 

Tchorous pus, 241 

Toth yon 

Idiopathic gang 

















Hiv-fernoral ligament, 656 
triangle, 
Ilio-seintic dislocation, 657 
Impacted fracture, 404 
You. 1.—70 





ulcer, 277 


Indurated chancre, 1048 
Induration of chanera, 1048 
Infantile sy phi 

_ leranrs, erysipeias of, 898 





is, 1077 


overle ing of, 800 
sy phili |, 1077 





in 
Infection of wounds, 191, 867 
ns, influence on result of | Infective fluids, bacteria in, 186, 188, 877, 


902 
inflammation, 195 


In@amed ulcer, 281 
InrLamMation, acute, 170, 196 


blood, changed in, 197, 201 
blood vessels in, 197 
a cause of xungrene, 181, 852 
tarrhal, 287 
causes of, 182 

prediswaing, 182 
citing, 188 
cold in treatment of, 228 
constitutional symptoms of, 199 
croupous, 196 
curative treatment of, 217 
diuretics in, 219 
fever in, 200. See Inflammatory Fever 
function disturbed by, 199 
gangrenous, 194 
gouty, 194 
healthy, 198 
heat in trentment of, 228 
idiopathic, 194 
infective, 195 
interstitial, 196 
irritants, 186 
local signs of, 196 
microscopic changes in, 171-179 
pain in, 198, 209 
parenchymatous, 196 
phenomena of, 171, 209 
phlegmonous, 196 
redness in, 197 




















INDEX. 


AMAIN on wounds of the heart, 817 
James, extension by weights, 698 
screw-collar, 889 
Jameson, deerskin ligatures t:sed by, 423 
Jaw, lower, dislocations of, 627 
fractures of, 546 
treatment of, 547, 648 
gunshot wounds of, bat 
subluxation of, 628 
upper, fracture of, 545 
Jessup, wound of ulnar nerve, 474 
Jobert's suture, 883, 884 
Jobneon, pain in incised wounds, 810 
Joints, amputation at. See Amputation, | 
und the various joints 
contusion of, 483 
dislocation of. See Dislocation 
excised, fracture into site of, 628 
false, 389, 587 
treatment of, 541 
fractures extending into, 522 
gunehot wounds of, 853 
in} ies of, 488 
tent pain or weakness in, 484 
veeotutous dieeaye of, 1015 
sprains of, 488 
state of, in pysmia, 917 
suppuration in, 490 
traumatic inflammation of, 486 
wounds of, 485 









complicating compound fracture, 
526 ! 


simple fracture, 522 
treatment of, 488, 489 
Jones on arrest of hemorrhage, 899, 427 
collateral circulation, 483 
Jones, Wharton, the eye in spinal injury, ' 
15 


bey 
red corpuscles in infective inflamma- 
tion, 205 
Jordan, F., on shock, 299, 800 





Jugular vein, wounds of, 464, 785 
K*3 'GAROO-TEN DON, ligatures, 427 
Berati i («fpar, horn : thecornea; itis, 
z inflammation), chronic in- 
bear 1, 1062 
Kerr, amputation at bip-joint, 159 
Kipwers, disease of, influence of, in ery- 
pelas, 890 
on operations, 89 
rupture of, 822 
of pelvis of, 887 
state of, in pysemia, 917 
Kirkland, arrest of hemorrhage, 899 
Kes, microscopic organisms in aypbili 
1036 
Kxxe-sornt, amputation at, 151 
results of, 155 
dislocations of, 678 
extraction of needles from, 884 
fractures near, 697 
gunshot wounds of, 858 
subluxation of, 674 
wounds of, 490 
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| Knivos, amputating, 97 
Knot, clove-hitch, 618 
ligature, 414 





Koch, inoculation of infective faids, 873, 
902 

microscople organisms in unhea! 

inflammation, 41, 42, 248, 885, 


o 
1011, 1018 


Kocher, reduction of subcoracoid disloca- 

“tions, G41 

| Konig, compound fracture of olecranon, 

U . qenetmnent of Froatared spine, 770 

Kramer, antiseptic treatment of fractured 
skull, with wound of brain, 716, 748 

Kraske, antiseptic treatment of gunshot 
wounds, 848 

Krénlein, predisposing causes of disloce- 
tion, 615, 644 

Kister, cancer of the breast, 1002 


f ABIAL chancres, 1044 


Lacerated wounds, 826 
Laceration of abdominal viscera, 820 
of arteries, 3¥3 
of brain, 685, 719 
diagnosis of, 728 
prognosis of, 728 
treatment of, 729 
of perineum, 841 
soft parts complicating fracture, 526 
urethra, 888 
j_ veins, 898 
| Lachrymal bone, fracture of, 544 
Landolf, treatment of cancer, 1000 
Larry's "amputation at boulder joint, 138 
at bip-jeint, 159 
Laryngitis (Adpeyg, the larynx; itis, de- 
noting inflammation), erysipe| tous, 809 
Laryngotomy (Adpeyé, the larynx; réyws, I 
| “eut), for removal of foreign bodies, 
792 














Laryngo-tracheotomy, 798 

| Lanrnx, foreign body in, 790, 798 
fracture of cartilages of, 784 

syphilitic disease of, 1068 

wounds of, 785 


‘ 
1 
i mie: dislocation of occipital bone from 





77 
i le pus, 241 
i Laugier, watery discharge from base of 
skull, 707 
Lawrence, classification of erysipelas, 882 
infection of nuree by syphilitic child, 
039 





, | Lawson, cancer of scrotum in chimney- 


sweere, 976 
| Lead lotion in lucal inflammation, 217, 
+ 828, 825 
| Leo, mercurial fumigation in syphilis, 
1059 
| Leeches in inflammation, 222 
hemorrhage from bites of, 222 
Lacs, eraniota in syphilitic infants, 
8 
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Hamu, ainputation of, 140 ‘Liearcas (continued). 
romulte of 180 of radial artery. 460 
Hluodvomels of, wounded, 468 of temp mal artery, 454 
chaneres any 1029 of tibial arteries, 463 
Fratton of Mg o€ ulnar artery, 460 
pumplications of, Licarcen elecic. strangulation of tu- 
ee oatment at, AID et sey. amves by. 100 i 


wummbat wounds of, S82 
aorotulous aloor of 101% 


Loqumvent, results of hap-jount amgunecems, 
ity 


Lotter'a tubes, 216 

Lambert's sutane, SBR, RE 

Lanta, cases of rong. HEE 
Lagamentam peteilin, ragiure af, a 


Hanaenee aon Lo bdo oor Are 
aye 
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Lina iw sBected im spinal concussion, 
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Laquur qurs. 28! 
smmpunis, afuuie sf 157 

Laesham: $ mmermeiua, 7S. 138 

Susies: aetom if air 71 deere position, 41 
sammimteacen if rhlvesé em, 53 
smmmuntiom “nrg coaay ier, 154 
squepue Femcment, $5. 38317, 321 


aremoreer 
acura Inm suerniorm. $5 
pratlent nemad. 7 








armalom TT Be haswmethud, 85 
ie um wet om Eagiand br. 


cm. s+ 
+ amunanaum—w rumde, $18 


25. spcotageccs Secture in, 
fracture, 45 
wie. Merta.ity 1m the Crimes from 


iG 
wounds of the chest, $11 


INDEX. 


Temadale, apparatus for fractured jaw, 


Loni and Cline, trephining the spine, 772 
Lowndham, amputation by the fap-' 
method, 84 
Liicke, atheromatous cysts, 984 
definition of a tumor, 924 
Luke, amputation of thigh, 156 








Lumbar region of spinul cord, effect of | 


blows on, 746 
wounds of, 764 
vertebra, strains of, 767 
Luna, collapse of, in chest-wounds, 809 
congestion of, from chloroform, 56 
fractures of lower limb, 517 
contusion of, 803 








disease of, influence on result of opera- 


tion, 88 
foreign bodies in, 808 
hernia of, 815 
inflammation of. 





See Pneumonia 





pyemia, 916 
syphilitic disease of, 1078 
wounds of, 804 
from bullets, 812 
complications of, 805 
emphysema from, 806 
treatment of, 815 
from fractured ribs, 650, 809 
hemorrhage from, 805, 811 
treatment of, 818 
mortality from, 810 





pleurisy and empyema from, 808, 
814 


treatment of, 814 
pneumonia from, 807 
treatment of, 814 
pneumothorax from, 806 
treatment of, 815 
prognosis of, 810 
subcutaneous, 809 
symptoms of, 805 
treatment of, 812 





) 284 
coagulable, 284 
forms of, 284 
inflammatory, 177, 198 
vascularization of, 286 
lastic, 201 
Lymphadenoma (/ympha, lymph; aduv, a 
gland), 954 
Lymphadenosie, 954 
Lymphangioma (lympha, lymph ; ayytion, 
a vessel), 954 
Lymphatic abscess, 251 
Lrmpitatic ataxps, indolent enlarge- 
ment of, 1045 
strumous direase of, 955 
Lympnatic vEssEts, diagnosis of, 955 
Lymphoid a jpmphatis tissue, tumors 
wed of, 
Lym oma, 36h 
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‘AcCARTHY, dislocation of femur on 

to dorsum ilil, 658, 659 

| Macartney, process of union of wounds, 
282 





McIntyre's splint, 605 
Maclagan, recurrent tumors, 962 
Macleod, gunshot-wounds, 861, 852 
Macroglossia (uaxpés, long; yAdooa, 
tongue), 954 

 Magendie, treatment of air in veins, 468 
| Mugnet, use of, in needle- wounds, 834 

‘in wounds of the eyeball, 780 


' Maisonneuve, application of caustics, 1000 


dislocation of lower jaw, 627 
punctured wounds of artery, 894 
Malar bone, fractures of, 545 
Mal igne, treatment of air in veins, 467 
location of patella, 672 
ature of arteries, 416 
statistics of amputation, 109, 111 
Malherbe, ossitication of cyst-wall of se 
baceous tumors, 988 
‘ Malignant degeneration in stumps, 101 
disease, influence of, in operations, 89 
pustule, 869 
diagnosis, 870 
pathology, 870 
symptoms, 869 
treatment, 872 
tumors, 924, 927, See Cancer, En- 
cephaloid, Epithelioma, Scirrhus, 
Sarcoma, and Tumors 
Malleoli, fractures of, 610 
Malnutrition « cause of scrofula, 1019 
Mamma, syphilitic disease of, 1074 
Manec, ligature of arteries, 411 

















caustic paste, 1000 
Manipulation in dislocations, 620 
of femur, 657, 661 
Manning, treatment of fractured patella, 
601 


Manual dexterity in operation, 86 
Marriage, question of, in syphilis, 1041 
Marshall, amputation at hip-joint, 248 
magnetizing impacted needle, 884 
Martin, treatment of ulcers, 278 
Maxilla. See Jaw 
Meade, incubation of hydrophobia, 868 
Melanosis (uéAas, black), 967 
Melunotic sarcoma, 96 
Meldon, venous 
Meningeal extr 
mechaniem of, 735 
membrane; itis, de- 
n), spinal, 759 




















noting inflammat 
Mental causes of shock, 298 

disturbance in cerebral injury, 684 
866 





in hydruph 
emotion as a pi 
cancer, 975 
power affected by cerebral injury, 686 
by spinal concussion, 750 
Mercier, treatment of air in veins, 469 
Mercurial sal 
Mercury in acute inflammation, 220 
in chronic inflammation, 282, 286 
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Nuck, phlegmonous las of, 894 Neuro-paralytic inflammation, 782 
verels of, wounded, 44 Nitric acid, use of, in chancre, 1080 
Nacnosts (vexpés, dead), 845 Nitrous oxide as an anssthetic, 62 
in stumps, 99 death from administration of, 68 
syphilitic, 1070 supplemented by ether, 64 
of patella, 604 | Nodes (nodus, a knot), 1070 
Needles, punctured wounds from, 884 | Noma, 866 
for sutures, 316 Norris, statistics of ununited fracture, 589, 
Nélaton, bullet-probe, 846 642 
dingnostic line in fracture of femur, ' Nose, bleeding from, in fracture of base of 
587 skull, 706 
splint. 675 foreign ‘bodies in, 777 
statistics of trephining, 742 | serofulous affections of, 1015 
subastraguloid amputation, 145 spring-clip for straightening, 644 
wound of orbit, 778 | 8yphilitic disease of, 1068 
Nerves, contusion of, 470 i in infants, 1078 
division of, 471 treatment, 1068 
fibromata of, 946 Runneley. classification of erysipelas, 882 
injuries of, 470 cellulitis, 8¢ 
treatment of, 478 | Nurses, infection of, with syphilis, 1089 
paralysis from section of, 471 i Nussbaum, antiseptic treatment of wounds, 
pathology of, 472 | 74 
puncture of 471 stretching of nerves, 477 
repair of, 472 transplantation of bone, 548 
rupture or laceration of, 471 Nutrition of tissues modified by inflamma- 
strains, 470 H tion, 177 
stretching of, 477 states of, favoring ulceration, 181 
syphilitic affections of, 1076 Nysten, veins, 
tumors on, 952 
Nenve or Nekves, axillary, injury of, i 





reduction of old dislocation of hue! pest influence on result of opera- 





on, 8 
jt ‘Obi te fracture, 406, See Fracture 
circumflex of arm, paralysis of, 746 ‘Callaghan, foreign body lodged in fore- 


fifth, impaired vision from injury of, ° head, 728 
782 Occipito-frontalis muscle, suppuration 

musculo-epiral, paralysis of, 665,746 under tendon of, 698 

oculo- Occlusion method of treating wounda, 817 

| Oculo-spinal axis 

yr interosseous, implicated in| Gdema (oidéu, I swell, after fracture, 518 












fracture, 585 inflammatory, of scrotum, 895 
spinal accessory, i malignant, 870 
ulnar, paralysis of, 746 Gdematous erysipelas, 089 
vagus, injury of, 785 laryngi 
Nervous power affected in spinal ooncus- Guophiguomy, Y istiplisjun, the gullet; 
sion, 752 tépwo, [ cut). 802 


system, disorder of, in hydrophobia,  Bsophagus, foreign bodies in, 800 
865 |__. wounds of, 788, 800 
Orle, J., comeninuted fracture of clavicle, 





ilitic disease of, 1074 














traumatic delirium, 804 Oleeranon. fracture of, 667 
treatment of, 304 | compound fracture of, 568 
<tumor, 952 ; Olivier, spinal meningitis, 738 
Neuber's absorbable drainage-tubes, 328 | and Sanson, wounds of heart, 817 
Neudorfer, application of plaster-of-Paris' Omentum, protrusion of, in wounds of ab- 
bandage, 514, 538 domen, 825 
digital pressure on arteries in inflam- __ treatment of, 881 
mation, 223 Onychia (avg, « nail), syphilitic, 1064 
Neuritis (veipov, a nerve; itis, denoting in- | Open treatment of wounds, 317 
fiammation), 475 | OPERATIONS, 82 
optic, 107 anesthetics in, 50. See Anmsthesia 
traumatic, 475 and Anssthetics 
pathology, 475, bloodless methods, 73 
symptoms, 476 conditions influencing success of, 87 





treatment, 476, 477 constitutional effects of, 79 
Navnoma (veipov, n nerve), 952 | diet after, 79 
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Oren atiess lomtin 
diphtheritic inflammation after, 48 
deeming of wounds after, 96 
erysipelatous inflammation after, 46 
exhaustion after, 47 
gangrene after, 47 
hemorrhage after, 47 
during, prevention of, 70 
incisions for, 67 
influence of patient's health on. 37 
of hygienic conditions ea, 39-46 
internal inflammations after, 48 
objects of 82 
performance of, #6 
Preparation for. 4° 
Temote effect: of AD 
ir. serofulow: amd tibercuiras cases. 
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Ox-sorta ligature. 427 


‘Oxygen, use of. in sph rx. 799 
Ozena, 


Trumous. 1015 





PASCHIORTI. sxphctie trom vaccine: 
tion. 10%9 
Padley. foreien bodies in aachem. 798 
Paget Sir James. Loud im untiammation. 


seanirionat cogm af cancer. 
978 
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fibro-celiciar tom. Mb 
hereditariness : -anver 974 
recurrent fic.ot tumurs. #7. 962 
rerahs of axypaacuem, Um 
secondary cazcerim sewthe. 92 
une of drain omin 0 
Pain in sccte -2fammanen. 198. 309 
1. SUE 
in cecussi'a +f <an qyine, 747. 
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Paletta. deeacua of vempitai bone fren 
atlas. 374 
Palkeil. re@acom sf dsioesced os calc 
and scapbcai. 1" 


eeneanters SIR eT 1008 
Famatyss Sem geermucen of brain, Tt 






a arrenes, 82. 412 
mite nftam mation. 135 
Lunesum, amene in cancer, 1000 
yntzon in evpbitis, 105# 
ron, aunepinvus dislocation « 
nim Tt 

aca luis, SM 

wit bu. dingy, 41, 48 












and sf, 778 
redicany syphilis, 1080 
ao: the Bacillus ap- 


living orga: 
sia! supply of, 601 
1 


sms ‘a the atmosphere, 41 





fracture of. 338 
necrosis of, 604 
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Pelletan, axillary aneurism, 456 Plaster-of-Paris bandage, Neudarfer’s 

Pellizzar ion of syphilis, 1088. | method of applying, 514, 688 

PELyis, dislocation of, 654 Plastic (1?400u, 1 form) exudation, 284 
fracture of, 576 “operation on contracted cicatrices, 88 
injuries of, 820 on perineum, 842 

Pelvis of kidney, rupture of, 987 | Puavna, accumulation of air in, 806 

Penis, chancre on, 1020, 1044 extravasation of blood into, 806, 810, 
wounds of, 838 813 


Pepper, hemorthnge after ecarlet fever, 287, Pleurisy in wound of chest, 808 
Percbloride of iron as a hemostatic, 406 ' Plexiform angioma, 958 
Perchloride of mercury in treatment of Pneumocele (mveiyuv, the lung; sfdy, a 











spinal concussion, 762 tumor), 815 
Percussion in ununited fracture, 541 PNEUMONIA, congestive, 226 
Pericardium, wounds of, 816, 818 in cut throat, 787 
Perichondroma, 949 from foreign bodies, 791 
Perineum, laceration of, 841 traumatic, 807 
operation for rupture of, 841 ! Pneumothorax (mveiua, wind; 6bpaf, the 
Periosteum, bruising of, 482 chest), 806 
Periostitis ( periosteum ; itia, denoting in-' __ treatment of, 815 
flammation), syphilitic, 1070 Pointing of abscesses, 249 
Peritonitis ( peritoneum ; itis, denoting in-' Poisoned wounds, 858 
flammation), erysipelatous, 900 Poisons, morbid, causing inflammation, 183 
traumatic, 827 Polypus, 957 


treatment of, 835 


Poore, traumatic neuritis, 476 
Permanganate of potash as an antisepti 


arises chloroform and ether as anesthetics, 
6' 








Peronen! artery. See Artery | Position of part in inflammation, 224 
Petit, arrest of arterial hemorrhage, 899 Post-mortem wounds, 875 
operation by double incision, 82 Potassa fusa in chronic abscess, 269 
screw tourniquet, 71 ' Pott’s fracture, 607, 608, 676 
Petrie, foreign bedy in larynx, 798 1 "badly set, 612 
PHAGEDANA (gayziv, to eat, devour), gan-' Pouchet, starch-granules in dust, 41 
grenous, 1028, 1045 Poultices, 





sloughing, 871 j Pregnancy influence on union of fracture, 
causes of, 872 | 
constitutional semptoms of, 872 | Pressure in ancuritm. See Compression 


in cancer, 1001 





pathologi | Gn inflammation, acute, 222 
treatment of, 874 1 chronic, 237 
Phagedwnic chancre, 1028 | im hemorrhage, 70, 405 


treatment of, 1080, 1081 | in sinuses, 267 
Pharyngotomy ‘(gdpuyg, the pharynx; ! Pressure-effects of abscess, 252 

réuwe, I cut), 802 Pri adhesion, 283 
Puarrnx, foreign bodies in, 800 ‘and tecondary amputations, 110, 







syphilitic di syphilis, 1087 
Phillips, ecrofula in early life, 1020 Prec Taireetion and force of, 886 
Phimosis v:ith chancre, treatment of, 1081 | Proliferous (profes, a progeny; fero, I 
Phlegmonous (g2eyuaiva, I um heated orin-' bear) cysts, 937 








flamed) abscess, 249 Provisional callus, 601, 608 
eryripelas, R68, 887  Beammoma (yizyor, sand), 968 
of head, 84 ' Pseudv-paralysis, syphilitic, in infants, 
inflammation, 196 1081 
Photo 


Phrente n rve, injury of, 746, 785 
Physick and Levert, wire ligatures, 428 














Pirogoff's amputation of foot, 140, 148 ‘mp! 
mortality in, 146 Popexma, chanere of, 1029 
stump after, 144 erysipelas of, 895 
form bone, dislocation of, 650 - —_| Puerperal abscess, 249 
Plantar arteries, wounds of, 464 | Puff-adder, bite of, 859 
Plasters, 315 ' Pulpy gangrene, 871 
aris bandage, 614 | Punctured fracture of skull, 710 
n method of applying, 614 | trephining for, 717 
Croft's method of applying, 616 | wounds, 888 


INDEX. 


Ricord, incubation of syphilis, 1042 
infection of child by wet nurse, 1089 
of mother by syphilitic festus, 1040 
elation of chanere, 1025 
nt bubo, 1088 
and Barthez, mortality in cancrum 
wot 888 : 
inger, temperature-charts in pysmia, 910 
Mreatment of boils, 802 
of scofulous glands, 1022 
Rivalta, outbreak of vaceino-syphilis at, 
1039 









Rizzoli’s treatment of immobility of lower 
jaw, 389 

Robert, watery discharge from skull, 707 
Roberts, ligature of arteries, 428 
Rochoux, treatment of air in veins, 468 
Roe, non-mereurial treatment of syphilis, 
Roseola, syphilitic, 1062 
Rotatory displacement in fracture, 498 
Round-cell 

smal 
Rouse, clueure of ruptured perineum, 841 | 
Roussel, transfusion of blood, 398 
Roux, air in veins, 468 ' 

luxation of the sixth and seventh cer- | 

vical vertebrw, 775 

Rubefacients, 234 
Rupin, 1063 
Rorrere of abdominal viscera, 820 

arteries, 393, 643 

bladder, 835 

heart, 819 

intestines, 823 

kidneys, 822 

liver, 821 

lung, 804 

muscles and tendons, 479 

posterior crucial ligament, 675 

spleen, 822 

stomach, 828 

ureter, 837 














GACCHARINE DIABETES an exciting; 
‘cause of inflammation, 183 

in cases requiring operation, 89 

from injury of the Brain, 781 
‘Secro- articulation, dislocation of, 654 | 
Sacrum, fracture of, 578 
Salicylic acid as an antiseptic, 214, 822 H 
Saline solution for transfusion, 898 | 
Salivary fistula, 777 i 
Salter's swing-box, 606 ! 
Sanderwon, Dr. Burdon, definition of in-‘ 

flammation, 171 

inoculation of tuberculous matter, 
1018, 1020 
microscopic organisms in infeotive dis- ' 
charges, 43 . 
ymptoms of rabies in the dog, 864 
Sands, section of brachial plexus, 476 
Sanguineous cysts, 307, 936 
Sanious pus. 241 
Napremia, 906 
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Sancoma (oépf, flesh), 959 
albuminous, 964 
alveolar, 966 
encephaloid, 961 
fasciculated, 962 
giant-celled, 964 
granulation-, 961 
melanotic, 967 

ined, 960, 






ossifying He} osteoid, 965 
oval-celled, 968 
plexiform, 968 
round-celled, large, 966 
small, 961 
spindle-celled, 962 
varieties of, 961 
Sarcomatous blood-crste, 968 
| Sark, absence of hydrophobia in, 862 
j Sarsaparilla in chronic inflammation, 282 
in scrofula, 1022 
in syphilis, 1061 
| Sayre’s treatment of fractured clavicle, 656 
Saw, amputating, 97 
application of, 98 
ley's, 715 
, Seabbing, 282 
union by 290 
Scalds, 379. See Burns 
of mouth and throat, 795 
Scar, contusion of, 655 
use cellulitis, 698 
extravasation under, 695 
injuries of, 695 
wounds of, 697 
treatment of, 697 
Scalpels for amputating, 97 
ScaPHoiD BONE, dislveation of, 679 
fractures of, 557 
Scaruta, dislocation of, 682 

















|, 221 
| Scarpa, treatment of wounded intestine, 881 
' Schede, Max, stati-tics of amputations, 106, 
181, 132, 146, 151, 155, 165 
Sciatic nerve, injury of, 474 
Scirrnus oc, x ‘a hard swelling), 985 
cells of, 986, 687 
characters of, 985 
dingnosis of, 990 
secondary deposits from, 986 
structure of, 986, 987 
Scriba, fat embolism, 517 
Scrovua (scrofa, »'sow), 1010, 1014 
in bones and joints, 1015 
causes of, 1019 
hereditary nature of, 1019 
in the glands, 1016 
in mucous membrane, 1014 
operations in, 1028 
relation of, to tubercle, 1016 
senile, 1020 
igns of, 1018 
in skin, 1014 
treatment of, 1020 

















INDEX. 


SKULL (continued). 
fractures, signs of, 705 
treatment of, 708 
ing of blood in, 708 
ry fuid dischurged in, 706, 





by contrecoup. 700 
complications, 719 
depressed, 





symptoms of, 712 
treatment of, 714 
varieties of, 700 
wound of dura mater in, 713 
fissured, 701 
punctured, 710, 7 
treatment of, 717 
simple, 70t 
results of, 719 
inflammatory effusions within, 736 
trephining the. See Trephining 
Slough of contused or lucerated wound, 827 
SLovgiixe of cuncer, 985 
chancre, 1027, 1028, 1081 
phugedwna. See Phagedena 
ulcer, 280 
Slugs, injuries from, 388 
Smethurst, duration of life in asphyxia 

















Smith, Nathan, reduction by manipulation 

ndvocated bj 

R,, suspension of limb from 
us, 503 








., congenital disleations of 
sjuint, 642 
dislocation of condyle of lower jaw, 629 
of clavicle, 630 
fractured cluvicle, 554 
intracapsular fracture of neck of hu- 
merus, 30 
fracture uf lower end of radius, 673 
of neck of thigh-bone, 680, 586 
reduction of old dislocations, 621 
Smith, 5, amputation at the knee, 153 
Smith, T., facial carbunele, 865 
SNAKE-HITES, 
effects of, 360 
symptoms of, 360 
treatment of, 36 
Share for extraction of arrow-heads, 885 
Socin, statistics of amputation, 105, 132, 
146, 151 
Soden, partial dislucation of shoulder, 636 
Soft cancer, 97: 
chanere, 1027 
Softening of =pinal cord, 747 
Sully, creeping bubo, 1035 
South, fracture of coceyx, 578 
separation of bones of the face, 
Spasm of muse! 
Spence, amp 
fracture of neck of scapula, 650 
maoditication ot Te 
Statistica of amputations, 
Sphucelation yayuczor, gangrene), 845 
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SPinaL comp, concussion of, 744 
from direct violence, 745 
‘causes of death in, 747 
paralysis from, 746 
recovery from, 748 
softening of cord in, 747 
e injured in, 74! 
symptoms of, primary, 746 
secondary, 747 
from indirect vivience, 749 
diagnosis of, 758 
meningitis from, 758 
myelitis from, 758 
progress of symptoms in, 754 
secondary effects of, 750, 762 
softening in, 768 
injuries of the vertebral column, 
74 


, 745, 749 














in railway coll 
prognosis of, 760 
treatment of, 761 

compression of, 744 

effect of slight blows on, 748 

hemorrhage into, 747 

impaired vision from injury of, 764 

inflammation of, 744 

laceration of membranes of, 747 














paralysis from injury of, 763-766 
partial division of, 766 
softening of, 747 


syphilitic disease of, 1075 
symptoms and treatment of, 1076 
wounds of, 763 
Spindle-celled sarcoma, 962 
SPrvx, concussion of, 744 
dislocations of, 773, 774, 775 
fractures of, 767 
apparatus for, 771 
proguceis of, 760 
signs and sympt-ms of, 768 
treatment of, 770 
injuries of, 743 
complicating concussion of conl, 
748 


7 
fracture of skull, 719 
trephining the, 772 
twists, sprains, or wrenches of, 766 
Spinal fracture, 496 
Spleen, luceration of, 822 











073 
Splinter» of bone in gunabot wounds, 847 
projected, injury by, 387 
Splints, 509 
Bavarian plaster, 514, 605 
Cui 3 





SuToRKS (continued), 
interrupted, 314 
Jobert's 833 
Lembert’s, 882 
material: for, 318 
quilled, 815, 841 
woutded invatine, 642 
Swelling in acute inflammation, 198 
in ehronie infammation, 281 
Swing-box, Sulter's, 606 
Syme's amputation of foot, 189, 142 

















treatment of « rte alerts: 279 
fractured clavicle, 656 


INDEX. 


appearances in dislocation of hip-joint, ' 






Symptomatic 
Syncope from chi. roform, 56 
Syphilides, 1051, 1082, 1084 
treatment of, 1064 
SrPHicis (efym. uncertain), 


1086 
communicated by inoculation on fin- 
gers, 1045 


ratting, 277 
ation, 1089 





constitutional manifestations of, 1046 | 


contagious character of, 1088 
direct inoculation, 1088 





spring, 1040 
duration’ of 


mn from parent to off- | 


transmissive | 


Power in the parent, 1041 


duration of, 
fungoid, o xin ot, 1086 
incutation of, 1037, 1041 
indolent bubo in, 1085 





indurated or Hunterian chancre in, 


1043. Nee Chancre 
infantile, 1077 
communication of, 1077 
symptoms of, 1078 
treatment of, 1068 


infection of child by wet-nurse, 1089 | 


wet-nurse by child, 1089 
latent, 1087 


marriage of persons affected with, 1041 


of, 1037 

primary 1037 

prognosis of, 1045, 1051 

progr acquired, Ton, 1046 

period of incubatio 

primary sore or ini 
of, 1082 

















circiimstances influencing progress 


of, 1051 
local manifestations of, 1062 
mercury in, 1056 
_treatment of, 1058 





transmissibility of, 1040 

treatment of, 1068 
mercuriul, 1056 
non-mercurial, 

visceral, 1078 


1054 


F tasaitiattiéa 


SyPHILITIc alopecia, 1064 
boils, 104 
caries, 107 
condslomatn, 1085 
disease of b-nes, 1069, 1071 

trentment of, 1072 
of brain, 1074 

in children, ces 
hair and na 
heart und arte io, 1078 
pinee 1072 
larynx, 1065, 1068 

infants, 1079 











liver, 1078 
lung:, 1078 
mamma. 1074 
mout 1063 
in infants, 1079 
mucous membranes, 1085, 1069 
in infants, 1079 


nose, 1068 
in infants, 1078 
pharynx, 1058 





spinal cord, 1076 
spleen, 1078 
testie, 1078 
throat, 1087 
tongue, 1046, 1067 
viscera 1078 

ecthyma, 1063 

seichildren, 1079 

epilepsy, 1075 

exeresceicen, 1082 

granuloma, 1049 

gummata, 1049, 1068, 1071 

iritis, 1069 





treatment of, 1069 
keratitis, 1082 
lichen, 1062 
lupus, 1063 
mucous tuberele, 1065 
necrosis, re 





Ferudo-peralyats, 1081 
peoriasis, 10662 
pustules, 1063 
Toseola, 1062 

rupia, 1063 
sclerosis, 1071 
squame, 1062 
stomatitis. 1080 
teeth, 1080 
tubercles, 1068 
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arthritis, 45 
pathology of, 495 


IND 


Travmaric (continued). 
arthritis, symptoms of, 487 
treatment of, 788 
delirium, 803 
emphysema of abdomen, 828 
of chest, 806 ' 
empyema, 808 
encephalitis, 686 
treatment of, 691 
epilepsy, 740 ‘ 
fever, 301 : 
gangrene, 381, 845. See Gangrene 
indlammatic und 
neuritis, 
peritonitis, 827 
treatment, 835, 
pleurisy, 808 
pneumonia, 807 
pneumothorax, 806 ! 
Travers, dislocation of hip in children, 615 
effect of sewing wounded intestine, 882 
ligature of arteries, 4: 
reduction of old dislocation, 621 
Trepnintya the skull, 729, 740 
for extravasated blood, 
in fracture, 717 
for pus in skull, 693 
results of, 742 
statistics of operation in American 
War, 742 














187 





the spine, 77 
Treves, statistics of scrofulous cases, 1016, ' 
1019 

Trochanter, great, fracture of, 589 
Trochanters, amputation through, 158 

mortality after amputation, 158 
Tunercie, 1010 

anatomical seat of, 1011 

ccnuses of, 1019 ji 
ion and growth of, 1012 ; 
hereditary nature of, 1019 











relation of serofula to, 1016 
structure of, an 








i 
paint pees O47 i 
syphilitic, 1065 

of mucous membranes, 1065 

Tubercular ayphilide, 1051 

Tuberculosis, -igns of general, 1019 

Tubular adenomata, 968 

Tulpius, foreign body in air-passage, 792 | 

Toons, 624 i 















areolar, 
atheron 


cancerous. See 
curtilaginous, 
ution vf, 
colloid. See C 
cystic, 
vou. 









EX. 1121 


Tumors (continued). 
definitions of, 12: 
desmoid, 148, 945 
diagnosis from abscess, 253 
enchondromatous. See Enchondroma 
encysted, 183, See Cystic Tumors 

diagnosis from abscess, 934 
epitheliomatous. See Epithelioma 
excision of, 1006 
fatty, $41, See Fatty Tumors 

diagnosis, 943 
Abro-cellular, 948 

, 43, 946 
recurrent, 962 
of uterus, 947 

fibro-plastic, 962 

fibrous, 948 

glandular, 958 

innocent, 925, 927 

lymphatic, 954 

malignant, #24, 927. See Cancer and 

Epithelioma 
general signs of, 925 

melanotic. See Melanoeia 

mucou 

muscular, 952 

myeloid, 964 

nervous, 952 

non-malignant, 924 

removal of, by the knife, 1006 
by the cautery, 1009 
by the écraseur, 1009 
by ligature, 1009 

sarcomatous. See Sarcoma 

scirrhus. See Cancer and Scirrhus 
sebaceous. See Sebaceous Tumors 

semi-malignant, 925, 927 





























villous, 
Turpentine as an antiseptic, 216 
Twisted suture, 

Twists of spine, 766 

Tympanitic ur, @ drum) abscesses, 

735 
Tyndall, atmospheric dust, 41, 804 
‘causes of putrefuction, 187 
Typhoid fever, diagnosis from, 21 








LCER, callous, 277 
cuncerou 
cicatrization of, 274 
eczematous, 280 
grantilation of, 274 
Realty granulating, 27 

treatment of, 2 

hemorrhagic, 281 
indolent, : 
inflamed, 
irritable, 
local contagious, 1025, See Chanere 
malignant, 
on muzous membranes, 281 
purulent, 274 
repair of, 
scrofulous, 





270 





























‘LOR. «rontinued 
muti of. 27B 





Sine Gt 
(WF mucous membranes, 1065 
in uf cutiche, 275 
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Urine woof, HAS 
Urinary organs, furcurn bodies in, 887 
te for of, Wi) 
fibroid tamer of, 947 
of Ties, 426 







yes 1 
Var philis- communicated 


in 


Valicix, subpericruninl cophulhwmatoma, 
is 


al pr 1 arteries in ine 


22 





ar 
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Vanzetti, digital sompre—icm i varicose 
aneurism. 413 








Varicose ayrcanem. £72. #4 
in arm, 40 
in grin, 443 
in neck, 454 
symptoms of. &2 
treatment of. £1> £7 
ulcer, 281 
Vary, aneurismal. $50. a. 45 
of arm. 450 
in neck. 454 
in a stump, 1) 
symptoms of, 44) 
Vascular tumur, 952 
Vaso-m-tor influence of sympacbecic nerve. 
167 
Vaiss, sir in. See Air in Veins 





eanalization of. 456 
hemorrhage from, 392. Sat 
into abscess, 257 








inyaries of, 3 

obstruction of. a cause of gangrene, 
$45, 851 

post-mortem appearances fin pre 
mia. 91 


wounds of, 352 
wands of. communicating with ar- 
teries. 450 
Vans. axillary. laceration of. 622 
femoral. wound of, 453 
jugular. wound of. 4 
sabelavian, wound of, 
of lung. 











riness of cancer, 974 
arteries. 410 
nds of, $19 













amputatien, M4, 1° 
See Spine 
Ss Bladder 















in lymph, 
ind-d. hemorrhage from, 304 
tien of syphilis, 1041 






neers growths, # 
of inflammation, 171 
Jepenits of cancer, 97) 
inal, injurie 
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Viscena (continued). Williams, Dr. C. J. B., blood in inflam- 
abdominal, rupture of, 820 mation, 175 
pelvic, injuries of, 885 | Wind-contusions, 820 
syphilis of, 1048, 1078 ! Windpipe. See Air-tube 
in infants, 1082 "Wire ligatures, 423 
Vision. See Sight Wireman, after gunshot 
Volkmann, dislocation from destruction, wounds, 856 
6: sources of syphilitic infection, 1026 
statistics of amputations, 105, 182, 146, Woolsorter’s discase, 870 
151 Women, chancre in, 1029, 1044 


‘ sharp spoon,” 268 | Wormald, treatment of fractured spine, 771 
Vomiting of blood in fractured skull, 706 ' Worm-eaten caries, 1071 
Von Winiwarter, statistics of cancer, 976 ' Wound-diphtheria, 868, 870 

causes of, 871 

treatment of, 871 
WADDING of guns. injuries by, 887, 814 Wooxne, 810 























Wakley, asphyxiaamong infants,800 antiseptic treatment of, 86, 211-216, 
‘Waldeyer, otigin of cancer, 971 819, 821, 829, 248 
Walker, treatment of fractured spine, 771 arrow, 385 
‘Wallace, phagedienic sores, 1028 ' contused and lacerated, 326 
Waller, ‘Dr. A. migration of blood-cor-; dissections, 874 
puscles, 175 dressing of, 817-825 
pathology of suppuration, 175 gunshot, 886. See Gunshot Wounds 
Walshe, analogy between secondary can- —_incised, 310. See Incised Wounds 
cerous deposits and secondary ab- —_poisoned, 858 
sceases in pyemia, 972 punctured, 383 
compression in cancer, 1001 subcutaneous, 309 
Wardrop, amaurosis from injury of the treatment of, 809 
frontal nerve, 782 union of, 282. See Union 
‘Warmth and moisture in acute inflamma- Wotnps of abdomen, 824 
stints 223 cea afTentment of, 29 
in chronic inflammation, of air-passage, 7 
‘Warren, air in veins, 467, 468 of ankiejoint, 491 
axillary aneurism, 456 + of aorta, 819 
Waarry, 055 of arteries. See Arteries 
dissecting porter's, 376 arterio-venous, 450 
venereal, 1036 | of bladder, 834 
Warty cicatrices after burns, 389 of brain and membranes, 685, 719 
‘Wasps, stings of, 358 cerebral nerves, 782 
Water-dressing, 223, 318 checks. 776 
Water-glass bandage, 615 chest, 810 
Watson, hydrophobia from bites of rabid diaphragm, 824 
wolves, 3 dura mater, 713 





Weak uleer, 277 

‘Weber, vascularization of thrombus, 403 

Weeks, duration of life in asphyxia, 796 

Wegner, peritonitis i als, 828 

Wells, Horuce, nitrous acid gas used as an 
anwsthetic, 50. 

Wells, Spencer, forcipressure forceps, 70, 
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